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ABSTRACT

This final report describes the activities of ARINC Research Corporation
pursuant to the development of a flight safety measurement and prediction capability
for the U. S. Naval Safetv Center.

The methodology developed encompassed functional analysis of the F-4J air-
.raft. assessment of the Importance of safety-sensitive functional paths, and the

ennstruction and exercising of a mathematical model to arrive at a numerical
measurement of the kiafety criticalitles of aircraft equipments.

The results of this effort are presented In the text and appendices to this
report.
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FOREWORD

In 1965. ARINC Research Corporation began to explore the desirability and
practicability of an objective quantification of flight safety The investigation, which
included a comprehensive review of current flight-safety activities, suggested the
feasibility of developing a quantification tec'snique.

An Air Force-funded study by ARINC Research in 1967 demonstrated the
feasibility of a predictive technique based on system reliability characteristics. A
methodology was developed for providing flight-safety indicators sensitive to changes
in equipment malfunction rates, in their effects on the mission, and in unit or fleet
operations. This methodology, in conjunction with accident data, permits timely
predictions of accident potential, and can contribute to design evaluation and opera-
tional planning by providing a degree of safety assessment previcusly unavailable.
The Air Force continued funding of this effort to develop the mataematical models
fr the F-106 aircraft.

In June 1968 the Naval Safety Center contracted with ARINC Research
Corporation to extend this methodology to the F-4J aircraft.

The first months of this effort were devoted to data surveys, collection of flight
data, acquisition of aircraft documentation, and formulation of criteria for adapting
the Air Force mathematical model to the Nayn application. Resulis of this initial
effort appear in the first interim report under this contract,* The report also
describes the techniques to be applied in identifying functional relationships and
assessing safety sensitivity.

The second interim report,** describes the development of functional diagrams
and safety sensitivity assessments for the F-4J aircraft. The functional diagrams
and an example of safety sensitivity analyses are presented in the appendices.

* Developmett of Flight-Safety Prediction Methodology for U. S Naval Safetlj
Center, Nov., 1968, Publication 753-01-1-938.
Development of Flight-Safety Prediction Methodology for U S. Naval Safety
Center, April 19('9, Publication 753-01-2-968.
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1. TECHNICAL APPROACH

1I GENERAL

The purpose of this program was to extend the previously developed flight-
safety measurement and prediction methodology to Naval aircraft and data systems
The analysis is designed to evaluate malfunction data with respect to the safety
implications that are uniquely associated with each phase of the mission profile.
Through this effort the safety criticality of malirction oceurrences can be quantified.
thereby allowing correction of flight safety problems on a safety-priority basis.

At the outset of this study. ARINC Research conaducted a functional crtit -.'t
assessment of the F-4J aircraft. Criticality indices were developed which are
sensitive to the flight phase in which the aircraft is operating, the degree of
exposure to malfunctions in these phases, and the impact of this exposure on safety

Identification of the safety criticality of malfunction occurrences, when fully
developed and implemented, can be used in the prevention of accidents. This can be
achieved through problem identification based on data from all Navy and Marine
aircraft.

The scope of this effort was limited to analysis of equipment functions and their
relevance to flight safety. Flight safety problems such as pilot error, avoidance of
air traffic, or enemy action can only be evaluated by this methodology to the extent
that, should they cause loss of function (malfunction) of the aircraft equipment, the
resulting degradation in safety can be assessed.

1. z CONCEPTS

The mathematical model, and thus the safety methodology, is based on the
premise that an aircraft is in a safe condition if it is operating within its prescribed
performance limits. The model thus does not consider ejection capability, parachutes,
life rafts, etc., which do not make an aircraft safer, per se, but provide for the
survivability of the pilot when the aircraft is unsafe.

The elimination of personal injury and property damage is tha objective of all
safety efforts. However quantification of these factors is not suitable for predictive
purposes, being of value primarily as an after-the-fact performance indicator The
safety quantification methodology developed by ARINC Research does not use dollar
risk as the quantification parameter because the magnitude of this value is Influenced
by factors not inherent to the aircraft system, but usually to location and happenstance.
Therefore, Ltis technique assumes that dollar-.damage is an "effect" of being unsafe
The parameter of safety quantified by this approach is a measure of how often the
aircraft will be in a condition to cause damage (accident exposure)

1-1
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The probability of an aircraft being In a condition to cause an accident can be
expressed an the probability of an event multiplied by the conditional probability that
the event will cause accident exposure. Stated In equation form,

Paj P) x Pa/j

where PNJ is the probability of an accident exposure due to event j;

Pj is the probability of occurrence of event j; and

is the probability of accident exposure given that event j has
occurred i8ensitivity Factor).

In terms of malfunction oOntributions to accident exposure, Pi ean be thought
of an the probability of failure J. and Pa/j as the probability that the occurrece of
failure j will result in accident exposure. The probability of accident exposure, Paj, is
referred to as the Safety Criticality, and can serve as a parameter for ranking the
safety significace of events.

The Sensitivity Factor 4 Pa/j) can be used to weight malfunction occurren-,e data
to determine which malfunctions most degrade system safety. Sensitivity factors will
often vary with mission phase. reflecting the change In malfunction Importance with
changes in the operating requirements associated with these phases.

The predictive ability of the flight-safety quantification technique is based on
the identification of event-occurrence trends that indicate probable changes in
accident rate.

1. 3 APPLICATION

Under the present effort a criticality assessment model for the F-4J aircraft
was developed. The resulting criticality indices are responsive to the flight phase in
which the aircraft is operating, the exposure to malfunction in these phases, and the
impact on safety of this exposure.

The identification of safety-problem criticality in operational aircraft provides
the visibility necessary for arriving at decisions to mod or not-to-mod, optimizing
of cost versus safety, and evaluation of the adequacy of corrective actions.

When included in routine periodic malfunction data processing programs,
criticality trends can be identified and corrective actions implemented, thereby pre-
venting the occurrence of accidents due to the identified cause.

This safety criticality assessment methodology could also be applied prior to
an aircraft becoming operational. The assessment of safety sensitivity during the
design phase of aircrift procuremenat can alert project management to potential
trouble areas and functional weaknesses.

1-2
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2. ANALYSIS

In this section is discussed the development of a capability for assessing
problem criticality with respect to flight safety The development comprises the
six major tasks discussed in the following subsevtions

2,1 DATA SOURCE SURVEY

A survey of available Navy data was made to determine its adaquacy and
applicability relative to a flight safety model, and any modifications nessary to the
Air Force model to accommodate Navy data.

The Naval Safety Center's data bank was found to be adequately recording the
malfunctions registered by the "3-W data system, ano the capability already exists
within the Center for computing mean time between failure iMT Fl from 3.-M failure
information coupled with flight times reported on pilot debriefing forms ivellow
sheets). As in the case of the Air Force math model idesigned for application to the
AFM 66-1 data system), the "%When Discovered" codes used in the .M system are
inadequate for deacribing the length of time an aircraft is exposed to malfunctions--a
basic input to the safety-prediction math model.

An investigation was conducted to determine the impact on the predictive ability
of the methodology if only total malfunctions versus total airframe hours were avail-
able. Data collected from the Aerospace Defense ('omm;md during the earlier
Air Force study were examined from this standpoint It was found that. due to a
significant chan, in failure rate with flight time and mission phase, failure probabili-
ties computed on the basis of a constant failure rate throughout the mission were
unrealistic. It was therefore concluded that some form of data screening must be
performed in order to provide accurate measurements of malfunction exposure.

Due to the magnitude of the effort required to col-ct all flight-phase informa-
tion from all navai aircraft, it ws deciaed to initiate an experimental data-collection
and analysis program that would provide the data necessary to determine actual mal-
function exposure with respect to the total number of failures expenenced. The
Naval Safety Center arranged for this data collection effort to be conducted at the
VF-121 Squadron, Miramar Naval Air Station.,

For this effort, ARINC Research compiled a manual for codg pilot-reported
malfunction symptoms. The method of symptom coding is unique in its ability to
allow machine processing of informal pilot "squawks.," This Navy manual was adapted
from that used by the Air Force Aerospace Defense Commano in its Interceptor Sortie
Evaluation Program, though extended to reflect the F4-B/J aircraft and naval mis-
sion requirements. Additionally, ARTNC Research developed an experiment3i pilot
debriefing questionnaire (Figure 1). These debriefings, held in the Maintenance
Control Center following each sortie, provide first-hand (aircrew) information on any
malfunction of the aircraft, detailed mission profile information for each flight, and
the flight-purpose code.

This data-collection effort was begun in September 1968, and data were com-
piled from 1000 sorties flown by "VF-121., Data received by ARINC Research from the
squadron were reduced to computer-punchcard format for analysis of exposure indices.

2-1
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The information was then analyted to determine the correlation between the number
of failures reported and the actual exposure to failure during flight.

The Miramar data were first screened to eliminate CARQUAL and FCLP
missions, thereby representing onlv missions in which mission phases are sequential
and nonrepetitive. Naval Safet (enter flight-time and ::M data for the Manual Flight
Control System were compared % ith the corresponding VF-121 data and found to agree
closely in both average flight time iwith!, two minutes) and f:ilure rate. Because of
this good correlation, the method of assessing failure probability by mission phase
was established as 1) computing the "average mission" failur probabilitv

No. failures
F -- e No. flightb

and then 2) determining the ratio of aircraft in a failed condition to the total aircraft
in eack 4light phase, The ratio of the percent failed per phase to the mission failure
probabitit was computed for each aircraft system for each mission phase. These
values are listed in Ttble 1. In criticality computations utilizing 3M data, these
values are used as weighting factors for mission-phase failure allocations. These
allocations were used with the applicable safety sensitivity assessment to arrive at
the mission phase criticality of malfunctions.

2.2 AIRCRAFT DESIGN DOCUMENTATION

The Naval Safety Center supplied ARINC Research with a (omplete set of
Maintenance and illustrated Parts Breakdown manuals for the F-4J aircraft. These
documents served as the basis for functional analysis and the assessment of safety
sensitivity. The adequacy of these documents is comparable to that of the equivalent
documents on which the Air Force analysis was based.

A review was made of the documentation available at ARIN(" Research on the
F-4C aircraft, as compiled under the IROS program for the Air Force.. Diagrams
constructed during this program identify the functional relationships of equipments
required for mission success. With respect to a safety sensitivity assessment. how-
ever, the objective of the functional analysis must by definition be different; therefore
this documentation was primar'ly of value in identifying Work Unit Codes for various
aircraft equipments,

Due to the differences in the Navv/Air Force versions of the F-4, and the
difference in the purpose of the two safety efforts, the functional analysis under the
Navy contract did not utilize the Air Force F-4C documents.. They were used only,
as a reference in cases where questions arose as to how the aircraft operates.

*This equs-tion reflects the application of the traditional reliability equation, R =e
Total Time

modified to apply to only the average mission time ( o. of Fghts B Because X is

equal to the number of equipment f .lures divided by the total flight time, the exponent
becomes equal to the number of failures divided by the number of flights
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2.3 MODEL DEVELOPMENT

At the outset of this program. it was anticipated that the existing Air Force
flight safety model could be adapted in a limited-utility format for routinely processing
Navy data to arilve at flight safety measurements. The initial idea was to use the
total number of failures and the total flying hours to arrive at an average MTBF, and
from this to compute the probability of faiiure. The latter quantity, together with the
sensitivity estimate, would then provide a meaningful malfunction exposure and/or
a cident exposure index. Upon investigation, however, the available information was
found to be inadequate and inaccurate. Recognizing this factor, the Naval Salety
Center agreed that, rather than have an early model with these properties, it would be
far more desirable to embark upon an investigation to determine how best to arrive at
an accurate model.

The first step in the subsequent activity was the initiation of a sample data
collection program at Miramar. This effort resulted in obtaining actual equipment
malfunction exposure measurements from which the basic factors affecting malfunction
occurrence could be examined.

The construction of a safety analysis, 'criticality assessment model responsive to
both the probability of failure and the signif.cance (sensitivity) of each occurrence and
be exercisable with 3M data was successfully completed. In equation form, the
criticality of each Work Unit Code (WUC) is assessed as follows:

mnqS
C ~ ( cJ)mnq Sn]

where: C : total criticality of the Work Unit Code

n = niissicn phase number*

m n = failure probability correction factor computed from the VF-121
data (Table 1)

q = provisory factor discussed in Section 2, 5

Sn = mission phase sensitivity of the failure

F = number of 3M reported failures

f = number of flights over which the 3M data was collected.

Tl., equation, then, represents the probability that a piece of equipment will cause
accident exposure in an aircraft flying an average mission profile (i. e., a mission
made up of the nine mission phases is considered tt be of about 100 minutes duration).

*Mission Phases are numbered as follows:

1 - Start and Taxi 4 - Cruise - Out 7 - Descent
2 - Takeoff 5 - Bombing, Air-to-Air, etc., 8 - Land
3 - Climb 6 - Cruise - Return 9 - Taxi-Shutdown

2-5
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The criticality of each WUC is computed for each functional path that has a
safety effect. The resulting quantity can then be applied to rank the WUC's in order
of their safety criticality and therefore their current importance (on the basis of 3M
data) with respect to flight safety.

2.4 FUNCTIONAL ANALYSIS

The first step in generating eq uipment criticality indices for pinpointing
aircraft safety problems was to identify the primary functions of the F-4J aircraft.
The aircraft was first subdivided into nine primary and two support functions, the
latter functions being "Utilities" and "Pilot." Designated as primary functions were
those generally common to all aircraft and for which the necessity is readily apparent
in each flight phase.. These primary functions, which can be identified independently
of the equipment necessary to perform them, represent the tasks that the equipments
perform. The support functions are more eq uipment-oriented. For example, under
the primary function "External Environmental Control" the aircraft was divided into
three functional groups: "Anti-Ice," "Lighting," and "Rain Clear." These groups
were then further subdivided and charted into functional diagrams depicting 1) the
various events necessary to achieve them, and 2) the inputs from other functions.
In general, these diagrams are 1aid out showing, from left to right, the inputs, the
function performed, the outputs, and the events achieved..

The next step was to identify the items of equipment required to accomplish
each subfunction or function. Equipment identification is normally made at the W'XC
level, thereby identifying how a WUC contributes to the accomplishment of a function..

Each function of the aircraft carries an indentured "alpha" code indicating the
primary safety sensitivity path, thus serving as an index for machine locating pur-
poses. The diagram of Figure 2, for example. identifies the Aircraft Roll function
as CC, which requires inputs from CCA-R and CCA-L, the right and left wing
control surfaces, respectively. Because of the complexity of aircraft systems and
the interdependency of one system on another, no consistent universal indenture
system (from function to subfunction, etc..) is possible. One example of the problem,
as can be seen in several of the diagrams in Appendix A, is the formation of func-
tional loops.. If all the diagrams applicable to an aircraft were combined, the total
diagram would be so tangled with these loops that no meaningful analysis could be
made. Accordingly, ARINC Research elected to follow the procedure of subdividing
the aircraft into the nine primary and two support functions, identifying the input
requirements for each and recording each functional relationship in a punchcard
format. This procedure was followed down to the WVUC level.. A computer program
was designed that could identify and document each functional path..

Performing the path identification/documentation task by computer proved to
be not only useful but necessary.. As an example, for a single WUC In the flight
control system, the computer icientified and documented 182 functional paths in which
this item affected the aircraft., The human analyst could never be expected to keep
track of 182 functional paths or be expected to assign a numerical sensitivity to each.
The machine processing allows the human analyst to consider only one functional link
at a time.. The ability to be able to follow all of the functional interrelationships
within the aircraft Is necessary for meaningful assessment of the safety.,

2-6
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Appendix A to this report contains the functional relationship diagrams
applicable to the F-4J aircraft. Most of these diagrams have been revised since the
publication of the second interim report (ARINC Research Publication 753-01-2-968)
in April 1969. Revisions were necessary to reflect more clearly and accurately the
interrelationships of the functions.

Following each section of functional diagrams in the appendix is a listing of the
functional andWUC relationship cards for that section. This listing identifies the equip-
ment required to accompiish each subfunctitn, and the functions required to accomplish
the next higher level function. The functional-link safety sensitivitias are included
in the individual cards and in the format of the printout.

2.5 SENSITIVITY ASSESSMENT

The process of assigning sensitivity values consists primarily of evaluating how
much a particular function is needed for the next higher function. At the fnctional
level immediately below a primary function, sensitivities are assigned for each
mission phase. The assigned value is frum zero to one, representing an estimate of
the percentage of the time that the loss of the function would result in an accident (a
condition in which the aircraft cannot be operated within its prescribed performance
parameters). By performing this procts i at the functional level, the assignment of
relative values across these major funct can be made uniformly, according to
their relative importance.

Each link was thus assessed until the major functions of the aircraft were
reached. At this point the sensitivity of these highest level functions were assessed
independently for each of the significant mission phases for the aircraft. For
instance, the landing lights have a safety significance of zero for all mission phases
other than landing. Each sensitivity value was reviewed by a group of ARINC
Research analysts at least three times to assure uniformity of criteria and standardi-
zation of numerical assignments. These sensitivity values were included in each
functional relationship card.

Certain systems have a safety significanne dependent on external influences,
and for this situation Provisory Factors are identified. An example of this would be
a windshield anti-ice system, which has a safety significance of close to one during
landing under icing conditions but has a zero significance on a dry, warm day. In
this example, the significance is identified as unity (worst case), and a Provisory
Factor is assigned, By application of these factors (for instance, assigning a per-
centage of the time that icing conditions are present), relative equipment sensitivites
can be tailored to the conditions of a particular flight or geographic area. The pro-
visory factors used in the sensitivity assessment of the F-4J are listed, together with
their code identifiers, in Table 2.

The sensitivity of each functional link, together with applicable Provisory
Factors, are compiled in punchcard format, permitting sensitivity computations (the
multiplying of all sensitivities from the equipment along each path up to the major
function) to be performed by computer. This allows the sensitivity of WUC's to be
assessed, regardless of the complexity associated with multiple and duplicate path
relationships,

2-8
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TABLE 2. PROVISORY FACTORS USED IN SAFETY SENSITIVITY
ASSESSMENT OF F-4J AIRCRAFT

Code Provisory or Conditional Factors

A Ice

D Night

E IFR

F Supersonic

G Rain

K Normal system failed

N Drag chute failed

P Cprrier takeoff

Q Carrier lauding

S Wheel brakes failed

The functional path identification/documentation program discussed in
Section 2.4 multiplied the "link" sensitivities at each step in the path for each mission
phase. A computer printout showing the path and sensitivity values for each WUC
cannot be included in this report because of the bulk of such a printout. However,
Figure 3 is a reproduction of a typical printout page.

The path and the path sensh4 vity information is stored on magnetic tape and is
suitable for demand interrogation o.i specific paths, functions, or WUC items. These
data are used, in the criticality co.mputations discussed in Secticn 2., 6. A copy of
this tape is being furnished to the Naval Safety Center.

2.6 CRITICALITY MODEL EXERCISE

Criticality assessment consists of 1) selection of the mission of interest--in
this case, the average mission; 2) selection of the Provisory Factors for the
applicable conditions; 3) inclusion of failure probability numbers; and 4) computation
of the product of equipment failure probability and safety sensitivity (as modified by
the Provisory Factor) for each phase of the mission. The criticality identified is then
proportional to the accident exposure being created by each piece of equipment on the
dircraft.

A criticality computation prcgram was developed which would accept 3M failure
data (by WUC); compute the mission probability of failure,

F

(1 -e );

apply the mission phase weighting factor; and multiply this value by the mission
phase sensitivity.

2-9
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The mission phase criticalities are then summed over the mission to obtain the
total mission criticality. Criticalities were computed for e:xch U'C alpha designator
(I. e., each individual component) by dividing the total number of failures by the
number of alpha designators, thereby treating each as a separate item. The WUC
criticality for those items. where more than one Item of that WUC is installed, is
then the summation of the criticalities for each alpha designator applicable to that
WUC.

The Naval Safety Center supplied the failure and flight data for the 12 months
of May 1968 through April 1969, and a criticality model exercise was completed.
Appendix B contains the results of this model exercise. The flow chart and program
listing are contained in Appendix C. For purposes of this model exercise, all pro-
visory factors were set to zero. Therefore the criticalities in Appendix B are
representative of a "perfect" mission environment with field takeoff and landing and
the presumption that emergency backup systems are available but not needed.

2-11
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3. CONCLUSIONS

The use of the criticality computation model with the monthly 3M data
processing will permit not only identification of th curreit month's critical problems,
but also allow for the examination of undesirable mafety trends.

Thus a capability has been developed for providing flight-safety indicators
sensit-ve to changes, in equlpment malfunction rates, In their effects on the mission,
and in unit or fleet operations. This methodology, in conjunction with accident data,
permits timely predictions of accident potential; and can contribute to design
evalation and operational planning by providing a degree of safety assessment
previously unavailable.
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APPENDIX A

FUNCTIONAL AYALYSIS OF F-4J AIRCRAFT
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A.1 GENERAL

This appendix contains the results of the functional analysis performed by
ARINC Research for the F-4J aircraft. The tab locators identify nine primary and
one secondary functional aircraft system (no diagram is included for the "Pilot").
The functional sections are lettered and the pages numbered according to function
level. The title block on each functional diagram identifies the NAVAIR documents
(including dates) used in construction of the functional diagram. In cases where the
NAVAIR document described several configurations for aircraft block groups, the
latest configuration was used for the diagram.

Wherever possible, diagrams are laid out with the inputs on the left side of
the page and continuing through the sequence of events to the final function on the
right side of the page. Unlike a reliability block diagram, in which blocks in series
indicate a tying together physically of equipments, the series of blocks in these dia-
grams will indicate that if all of the input events to the left of a block occur, and the
equipment unique to the functional block is operating, then that function will have
been performed.

A form of shorthand logic symbology was used to depict the functional relation-
ships, in which each input to a functional block which enters with a unique arrowhead
can be considered AND functions, and inputs whose function lines are joined prior to
the arrow entering the next functional block can be considered OR functions. Fig-
ure A-1 represents this relationship.

A and B are needed for C. A or B is needed for C.

Figure A-1

A-2
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A. 2 ORGANIZATIONI
The functional description portion of this appendix is divided into ten sections.

The first section describes the aircraft, in general. This diagram depicts the pri-
mary aircraft functions, together with the alpha designator assigned to each. For
instance, the alpha designator "A" will prefix all functione and equipments associated
with ground control of the aircraft, all of which will be found behind Tab A, Ground
Control. On the tab sheet will be the functional breakdown of the primary function,

4 together with a listing of the order in which the diagrams will appear. Following the
diagrams in each section wfll be a computer listing of the function cards, showing inputs
required and dependent functions; and of work unit codes, together with the function
and in the functional chain to which the WUC operation contributes. The WUC's used
to identify equipment types are as documented In NAVAIR 01-245FD-8, revised
1 June 1968.

If more than one piece of equipment with the same WUC Is Installed in the air-
craft, each will be identified with a different alpha designator. If the same piece of
equipment performs more than one function or operates in more than one functional
branch, it would maintain only one alpha designator for all of the applications. This,
therefore, provides a method for determining whether one piece, of equipment has many
effects, or whether many pieces of the same equipment are used in the aircraft, each
providing one or many different effects.

The following page provides a guide for reading the printouts in this appendix.

AI
I
1
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()Function or Equipment Name

()Work Unit Code Number

()"Alpha" Designator for WUC or Function (may be
preceded by an R or L indicating right and left)

® Functional ,hiputs" Required

(S) Dependent Functions of Function listed under
"Alpha"

( Conditional or Provisory Factor and Alpha Desig-
nator for alternate function if applicable

) Sensitivity value for WUC with respect to function
listed above It. (Values are A = 1. 0, 9 = 0.90,
8 = 0.80, etc. )

(® Functional Sensitivity with respect to the listed
dependent function by Mission Phase
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33 %~4 *631*£1L813
as so~5. *s.AD 1*5 3&LP.4
04 14141 FL4 84**14*3
Of "4121 .& sA *. AL41L

#483& FLAP .5161g,*4448

as AC utp fl446184.
US chultSe 34438g

Of ItUle234£L4w



I
DiP CO iL. SENSITIVITY

TITLE WID ALPHA INPUT tpc FC u W 12345479

3 m.,O 3Z3A44W1".LAP 4
44 ROO 3I3A449%L A8" 4
as RO 313064 1tAlSdSA

46 NOZZLE AREA CONTROL VALVE 323$4* LOM
A? FEEOIACK CABLE 33340*ooLSAUT A

PRESSURE GENERATION 3 LIA30 Loco LAIS AAAAAAAAA
3 LGAO L0AK
3 LOUAO LICF

80 NOZZLE PUMP 32306 LBASCA A
StONAL SENSING 3 LOWUC LOAS8 LRAS AAAAAAA

3 LUASC LODiS
I LUAC LIARO
3 LAm LSAC
3 LSAOA LUAP
3 LUABC Cr

63 CONTROL ALTERNATOR 323*9 LIA§CA A
14 TEMPERA'URE AMPLIFIER 32393 LOACB A

EXHAUST GAS THERMOCOUPLE 351424 LBACC A
6 SNANCHEC CABLE 323491 LiASCo A

O1*FUEL DELivERY TO LM ENGINE 4 LIS& KOA LBADA 0555530
4 LIMA meS

FUEL DELIVbRY TO ENIr, Lol LRAAC AAAAAAAAA
STRAIIN/RDRAIN VALVE 429C1. Lf4AA A
MAINFOLO SHUTOFF VALVE 446136 LOS," A
ENGINE PEED MANIFOLD 4416137 LISAC A

16 LN PUMP CHECK VALVE 446133 LISIe I
L DROP TANK PILOT VALVE 446222 6 ON, A
L DROP TANK FA*EL CONTROL V 446324 LIONS A
L D00 TANK FUEL DISCONNCT44633e LOO554K A
L DROP TANK FUEL SHUTOFF V 446224 LS044 A
L 1*OP TANK 446232 LM.1P A
L CROP TANK AIR DISCONIECT 44621 LIS A
L DROP TANK PRXOS/VENT V 446210 LUJG A
L DROP YANK PRESS REGULATO

4
462II LlII' A

LN HOT AIR CHECK VALVE 444816 LeBWJ A
L PRESSURE CHECK FITTINS 446219 LOOJK A
L FUEL FLOW SWITCH 44622A LOIWS A
L WING I/S LEVEL IUTOFF V 446178 LOOLA A
L WING D/S LEVEL iHUTOFF V 44617S L01S A
L WING TANK 446171 LOSLC A
L WING TANK PRESS REGULATOR444112 LISMA A
L NOT AIR CHECK VALVE 446116 LIOMS A
L WING PRES CHECK FITTING 446117 Loall A
L WING PRESS/VENT VALVE 446115 LIONO A
L WING TANK DRAIN VALVE 446114 LOI A

ES L ENGINE MASTER SWITCH 423A9* LISNE A
L PRESSURE TRANSMITTER 451645 LIREA A
kUI4SURE I4ICATOR 451346 L.E111 A

DIP CD AL SENSITIVITY

TITLE WUC ALPHA INPUT FUNC FC FN W 1234567A9

L WING TANK LEVEL CONTROL V446153 LISPA A
L DROP TANK FEUL SNUTOFF V 44626 LaSH A
L DROP TANK CONTROL VtLVE 446224 LBINK A
ENGINE OIL DISTRIBUTION LSCA LIC LICF 04555520
OISTRIBUTION LSCA LMA8 AAAAAAAAA

LDC6 LeAF AAAAAAAAA
02 OIL NOZZLE6 -238710.L1CAA A
03 OIL TURING -23A1700L&CAS A

OIL SCAVENGE L8CF LICA LICE AAAAAAAAA
SCAVANGE 18F LIABO 333333333

06 NO I SCAVENGE PUMP -23AI0 LSCFA A
01 NO 2 8CAVENSk PUMP -23A53 LSCFI A
OS NO 3 SCAVENGE PUMP -23054 LSCFC A
09 CIO FILTER -411127 LIfO A
10 VARIABLE NOZZLE FILTER -23** LBCFE a
11 VARIABLE NOZZLE FILTER -230* LBCFF 2
It CHECK VALVE -23A** LICFG A
13 SCAVENGE OIL FILTER :23*4 LIN 2

OIL SUPPLY LICE LIAbG LICH A iAAAAAA
- LIE LICF LocO AAAAAAAAA

- LICE LKAU AAAAAAAAA
17 OL TANK 23661100L1C14 A
11 PRIISURIZE'VACUUM VALVE *23A)IIQLICES A
19 CHECK VALVE -23IIE001IC A

LOW LEVEL WARNING * LOCH LICE N 022222220
LIO KAE

OIL LEVEL AMPLIFIER :234.: LCHA A,
LOW LEVEL WARNING LIGHT -2349 LBGN A
OIL LEVEL SENIOR .236* LICHC A
5 AMP FUll -23A9* LO A
PRESLRE GENERATION LOo LICE LOGS AAAAAAAAA

L o.5co LEAK 1I.O1* 064444430
- LIGO LICC AAAAAAAAA

39 MAIN OIL PUMP -2311 LOCOA A
OIL PRESSURE INOICATION Loco LIO H 99999999

- LCS KAD
9AMP FUll -239. LCIA A
PAIssUn TRANSMITTER -51434 LICOI A
PRESSURS INOICAlOR -51433 LSCSC A

lSURE RE SULATION - LSCC LIGD LACS AAAAA
36 RELIEP VAVE -23410 LICCA A

TIMPERATURE CONTO4 LOC O AL LCA AAAAAAAAA
LoCo LIAD LOCJ 033333330

- LKO LBCC
39 41 OIL COOlER -23AS* LIA 3
40 MAIN FUlL OIL COOLE '23464 LOCO A
41 &O FUEL OIL COOLER -372 LCOC 1
42 TEMPRATUR RIVULOR -1316 IND1 A

9IL TEMPERATURE INDICATION - LBCE LOCO w 033'33330
twERNMOCOUP NI ON *51434 LICJA A
Tsfll m INEICATOR -91410 L."I A
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w 99 AL III?v

on I e~~ SOTIAM

C

*&lKamp? PITCH 1 CSA1I*
CIIII SURP41 CIA 9I CA AsAA&

SmEL. T9 MNEW 143I ChIC3

"to"6 PITTINS 11 CALAP
STABIuTO TIP 14310 CA"I

the

6746LETO CO RN CRI. CL 0

OVCONT ROL. moo 1431. CANP
FORCE. 6100 eSLVN 1431 Cw1 A
IT"e CONTROL WONM 14311 CASH A
OWEIO0 WROING cANTRID"t 14336 011.1 A

GOICHAN1C4. LIMA"S NIGH4T WSIP 94G CIS "9951155%
CONTROL CARL.[ 1431. NCO&

"K14310 MCA"S
K961431f OAFC A

PUALEY 1433' WSAPD A
*MECHANICAL INI4 L91 ? LCO4 066 CAS 11510119
CONTROL AKt 1430 LCAPI I
311.1.0361 1433.10 11 £O
TURMIUCICLI I141' LcaPO
hILIY 1433. LCAO 6
oICH 00g T%1" INITIATE C4l C6C "0 Ilal

CAI 04Z 1.611AAAAA

DgP CD AL SINSIIVITY
TITLE wuC ALP%& INPUT FUNI Pe 'N w 113456789

TgOUE TUrn 69LLCM6WK 1433. CA6L a
POIN me 1433e CASS A
M"0U Tuft 14116 CCHAa

CONTROL STICK LISS 14110 CCIII
TRM WICN14115 00*40 a

'PrlL P0ACE 1ND 1,1L TRIM CaC I. 01 616616

CAI

BILLOWS AlIT 14331 CANI
LINK M~Y 1431 CC A
FEEL TRIM PICKUP PROVE "TO 04337 ClO A
TRIP VENTURI WqATER 143)6 CACI A
TRIM RELAY PANIL1 1433C CAlF

IDOLEO LSYt 1330 1666
LIMI1T S: ITC" 1433 U 10*4
PEIL SYSTEM4 PISTON 1431 110.1
PE99. SYSTfM D1.60ANU Y 1ET 4333 Chet A

4 0 BILOWS IIL 
A.134 11

VEIL SY STE BlNCS 14314 121k A
OVISC0$J6 OAMPIMS Cho tic 013121230
SUNS viscous DAMPER 14334 1686 a

*TRIP POSIIO140 17 INAIAT K1 11 1 00100010

POSIT TRANINITTE 80I CA
SUNe ii ttk IND! ETON 511116 Aks

CaWA Ato 6 CA 66110

*CONTROL SUPP601 CIA lee am1 £AAA I6A
MI toa~aaa

RUDDER4 65K301.Y 1410 CA~ A
44 N Y 1 411 CoS

71 a14413 1910

" US0ITRUCTUMI149
4IX 111ITTINI 1441& ClAP A

LOWT AII6WU GMT 1441. 0AS

POITION1III 99 00 CIA 66A6

OUNCERPOK1R CONELk CVI. 14483 A
MIMN6LLIVIRACI =g too 166666*66

cmU'



Ttttr NYIC ALPOW1 Iet E CO A. SSMSIIVI~v

KA.IR A L4LCRAMI 1442. cOCA 11071PC P A 1468
.VISCOA OAW1%6 A5C5@SRS~

No"A VISCOUS Dawm i:a: coo A59*
Mcal VAIW6 1442. Cam a
*M5L POKCE awa, FEEL Tolle co COG tee a '22

Golf KIA 07227

S ESLECTOR VALVE 14433 C 'R

ACTUATOR Ago, 14331 copeA
IDLEN 466T 14434 CR90 A
RUM4~ AIR WF50 SWITCi. A4K U

'YA YR N. Coe, Co. C RC A AAAAAAAA
CAML PULLKV 1442. Case
SIELL'Rala 1425C1
CONMSOI ROOS 1442. CR60

*Taw AND iRa" INI'IATL COG CAL car A AAA

Til w m146 CCA COE AAW&AAA
TR SIT,14431 CR6N A

RRUOG TRIP, -&-Nwertt 1124 CR61 £a
RUGOER POSITIOhN INDICATE CRA40 w 3001
1940cR POSITION TRANESMITTER 5124 Com4 AA 3001
*UDDER PORITION INDICATOR 51123 cRoo A

*MODE SELECTION AA R *666*AILERON% RUDDER I%?ERlcc*KMCT CIX CRL CR IlAllilAc
Cox CRIR01110
Cox CAL

ARI MANUIAL Cox 466Cox6 LCCF Ce1111ANRI SRVO ACTUATOR 14422 CRmAA 31111
ARI SERVO 141 C6 A
ARK AUTO 12 CR4I CC 51lllli
ARK SERVO ACTUATOR Can2 CR466^0 A
611 SERVO 14421 CRoAR A111j
4AINCRAP? RIOLL cc RCC. C 066666AC
'Rt W0IdG CONTYROL SURWCFS RcA LCee C RA&

RCCA RIced cc06t q*CCA RCCCj
41084? AILERONA ASSY 121 RCCAA 11eRIGWT INSOARO SPOILER as v 1434:0 RCCAR A
RICN? OUITO6RD SPOILER A: v 143 0 CA2
"AILSIOM DAMPING RccO E6 CA 2220

DAMIR CYLINOFR MlY 14S21 KEA0 N6A

14IP RCOD A J62222240

TITLE wuC ALPNA INPUT 0UN F0 FL SENSIDTVT

RELIEF VALVE 14229 RICOR 6N Cr 2468
-SPOILER POSITIONINGC RCes PIC1E RICA 02113

PN64*0 SPOILER P841 CYL 14212 KEA6
OUTBYOARD SPOILER PWR CYL 14252 *CC@&
SPOILER FOLLOW Up Roo A1S 1425 RI ~ A
FOLLOW UP TORfiJ tUsk Sy 1421. CSI5

At. CONTROL RoC &SSv 1425. ~R C A
DUAL RO VALVE 14213 RAh
'64"'O3R POSITION4ING 1423 CC ~ RCA06649

RCCC RC A 966C9

AILERON POWER CONTROL CYL 1:222 RCCC6
LA? CTRL RILLCRA,%% AllY a42 aII A
LAI CTRL ROD age, 1425 RCCCC A
*'EIC6I4IC&L L1NKAGE RICE6 RCCF ACI AAAAA

aces RIcc; RCCI 66666*466RlctS oCF 4CR 66*666666WALKING ME" RIELLCRANK 142y, 
1
RCCE6 C R AAAA&

IDLER 4SEEMOLY 14' ccI ALATERAL CONTROL LINNACE 14270 RCCEO*FEIL FORCt Af FEEL TRIle 147 CC10 CCAC 722,

Ree Ki CIX AAAAA6AAA&
CARTNIUG( JIACK ACTUATOR 14242 :19 6c o AAAA
TRIM" ROT6RV LITUATOR0 144 CCFR
FLiX DRIVRE eARLE 14261 *cFc"
LECTRICAL COtOoL 1426. mcc (0 A
AR1 POSITION ?RIANSO6JCFA 01621t GCFEA
OROLL rR6NSRISSIOR RCO 1C. NICE RAAA
OVE"0RI01 SPRI-49 L6R'RfOrk 04223 RICAG 6660LIN"C1~ 1422' RCOR
*AILERON P0611104 TRANSMIT 1

CCJ MeetL . 031000010
RCCj CI

WING POSITION T4R6SM7TT, 11422 'C1j6
AILERON POSITIONi INDICtOR 51421 

1
1CJRp

'LEFT WING CONTROL SUR94CLS L.CC& LCCI. cc A666690
LCCA LCCc

LEFT AILERON 488E1'RLt 1 '-0CC&6 6CL
IP P1061 SPOILER ASSY 14240 LICAR

LEFT OUtROARD SPOILER AIRY 14240 LCC&C2
-AILERON OAMPINGLC 46 LI 2220
DAMPER vC'L OR*S 14221 LCCO& ARELIF VLVE14229 LCCON



TITLE Wv ALPHA o;P cc A4. g1'SIIvaT-,

IPTP4LhC PC PH v 121456769
.010Mf POSITIOGhik LCCS LCCL LCCA 022111120

1I0ANO SPOIL90 PWR CV,. 1432 LCCS PC
GUYSOAPO SPOIL111 PUN CYL 182 LCS
WGI4.IN FOLLOW UP Aft gILy 142$2 LCIIA

000UP TO* TUSI '66y 14850 LeCIW A
L.LI.CONTROL ROD Asp48.L'CI A

DUAL. SERVO VALVE I "5 LSCC A
-AILERO POSITIOqNNC45 LCCE LA e'0444

LECC LeekOC C
LCCC PEAC
LCCC PCA

AILERON POWER CONTROL. CYL 1:22 LCCA C
4ACTL VELLCP£". ASsy 142) LCCE ALAT CTR4POD AIS, 14210 LCCCCA

*MECHANICAL LINPA..I LeCE LCC0 LCCC AAAAAAAAAA
Leek Lee(. LCCJ AAAAAAAA
LCE C' LCCeeAA@AWALKING MEA BELLCRA.0 14271 LCCtA AAAjA

IDLER Assv 14872 LECCA
LATERAL CONTROL. LINPAGL I47 CE"PEEL 11ORCE AM-r FEEL T41M 1 0 CCED AC C 7227

LCCF PSA CCN AAAA
LCCP & CCEAAAAA

CARTRIDCE JACK ACTUATOR 122 LCCF Col
TRIM RoIApy ACTUATORt 14241 LCCPP AAAAA
FLEX DRIVE CARLA 14261 LCCPC A

ELECTRICAL CONTROL.  14246 LCCDC

AR POITION TRA-4SDUCER 12 LEI
*ROLL ?PANSMIISsIoN 54 LCCE CCACI0,4~,
OVERRIDF SPRING LANTRDC 1423 CCGA AC [39669
LINKAGEDE 14113 LCeeP A
4AMLPON POSITIONA TRANSMIT 119LCCJ LAS~OSOOi

LCCj LCCL
LCCj KAUWING POSITION TOIAN61ITTIR 1:222 LCCJA

AILERON POSIyl04 INOICA, 1121 LC. A
*ROLL AND TRIm INITIATE[ 5 1 CCMA ACF LC 959,

CCN LCCF PCCP 099,9tote
CC4 CAI LCCC AAAAAAAAA

LATERAL TORQuE Tjag 14118 CCH Ka IC AAAAA
CONTROL STICK ASSY 410 CCH.
TRIM SWITCH 41 C4

-MODE SELECT 115 CCl L C AAAAA
LIPT AIJ6MENTATION4 CDZ LD cc O400llIA0

CD COp 4007

TI OL' Cr AL. SENSITIVITYTwC vC ALPHA IApily fUhNc PC r- 123467,

CD CDCBOUNDARY LAYLR CONTROL COL. 4CTAA CD 040000440
CI LCDAARPIGHT dOUNDARY LAYER A1R nRCDaA RCDA& COA AAAAAAAAA

NCDAA MPEDAA@ COAL AAAAAAAA
MCOAA RCDAAC

-RIGH4T TE ROUNnARY LAYER SYS REDLAA A ED.6 RCOAA 01,0000980DUCT '1041 MCO0AAA
SMUTOFF VALVL 14 CAA A
Tf INDICATOR 41*41 RCDAAA A
TI TRANSM4ITTER !)171 CDAAAc
SH4UTOFF VAL.VE $":TCw 4114 4CDAAE
CLAMP 41544 PEDLAAI A

SEAL41144 RCDAAACA
OUTLET NOZZLE41£ CLAATI POSITION SWITCH4 4154A RCDAAA. A

#RIS"?r LI CENTER ING SYSTEMq414 RCOLACA I~~f C)A R00
W"P PLC SILLOWS 111 RCOIACA A0DQ)A01006
INNER OUTBOAPD C..AMIER '1522 MCDAAA' A
CENTER CHAMBER '1123 "EDAl~d A
14WER CH4AMBER 41184 RCOAACD
OUTBOARD CHAMBER. 41524 MCD&CD
CLAMP '1124 RCOAACF
COUPLING 4112' 4CDAACcA
$LExliLE SEAL 41120 REOLAC.A
LI INDICAToo 52711 *CDAACj1LI TRANSMITTER 51712 QCOAACw
*4IGMT L1 OUTER WING S'Srk. PCola$ REDAC RCDAA MOIO
PILLOWS ASly '113 R00690
DUC

T  
'1532 *CDAANR A

LI CUTOFF VALVE '1133 4cDANC
CLAMP 4113' PCDAASp
COUPLING '13 CAIEA

'LIISI SAL41134 %COLAAS
SM4JTOP9 VALVE SITZCH 41S37 PCDACA
SNU

T
OPP VALVE LIAP'14 RDA. A

'01lIW' TI CENTR AIR INITIAT "to&* RCOSSO QCOAAA AAAA
*PNIGIAT LICNERIIIIT 

t
cOAC *CD98A MCOAACAAAAA

"RG" 
1
NOU794O AIR 1N171Ay PdLAD NCOWI RCDABAAAA

8L0P' DONally LAYER AI0 LWLA' LE~AA COA&AAAA
LDALCDAA S COALAAA AAColt
LCPAA LCOAAC
LCOAA I14*LIU? rt IOUNARv LAv"ES 1M5 LCOLAA LCDAP LCOAA 0600000DUCT 115' LCDIAAA ASA4J'QFF VALvE 14tCLA

YE IVI~oMR 'W31 LCIAC1



TtT WC **4* 4UTKv CO AL SINSITlvITY
TITL W" LPH I HUT PBIC PC F%. 9 123456789

TI 
T
ilianfITTI 11714 LCoAAAl

9eToF VALVE 5SWITCH 4114? LCOAAA(
CLAMP '1,156"oLCAA
SEAL 4946 LCOAAAC A
QUILL? "CULL 4154A *.COAAAW a
TI PNZTIhh SWITCH4 41946 LC0AAAj 6

*LEF
T 

LE MY'IER 4246 SYSTEM LCDAAC LCOAD LCOAA 000066400
VIP KL SELLOWS 41321 LCOAACA'idm OQiSOAAO COARSER 41122 LCDAACAA
CENTS* C"Amillf .102) LcfAAccA

'EKE' OMAMOES 41114 LCOAACD
OumWAA CA..668 41M2 LCOAACE ACLAMP '152* LCOAACPA
Cv^I4S 4152? LCDAACC A
FL99 SEAL 41526 LCOAAC. A
LE IIOICAT4 12711 LCDAACj
LE TRA'ESM:TTEI 1712 LCDA&Cx1

-LEF
T 
LI OUTIR VIC SYSTEM LCDA*W LOCAC LCO*A 0001

SILLOMS ASSy 41531 LCOAAS*
DUCT 41532 LCOAASR
LI CUTOFF VALVE :153) LCo4AASC
CLAMP '1)4 LCOAASO A
COUPLIEO 41131 LCDAAW~f
PLIKISLE SEL 41136 LCDAASU A
M10117V VALvi SWITCH 41137 LCOASOIC£
544JTOFF VALVI 0L01 41136 LCOAA. A

2L011 TI 004111 At., IN4I'AE LCDAS LCOS6 LCoAAA AAAAAAAAA
*LEF

T 
LI Cm'3 &OIISIt I E LCOAC LCOS4A LCDA.SAAAAA

*L9F
T 

LE OUSQO AIR Iu6ITIATIE LOAD LOOSSE LCDAAC AAAAAAAAA
*SOUNDARY LATER WAKNI 4C CoAl *CO4A 44 A4AAAAaAAA

coal LCOA

M*LFJ4ECI04 LIBIT 41551 Co~l A
LIMIT SWITCH 4153 COAb a

*FLAP C044
T

0L SYSTEM IWO0 COO COuA Co 070080770
COO COL *AA4A

*0CONTROL SUSWACIS COS. C... Coe *A4A
CDGA 0061

LI LIFT OUSRA, FLAP 14130 LCOO&AA LCOO*A C0* oAAAA
LCO*lA LOV

LE RICOT DUSOA63 FLAP i130 RCDSAA RCOOS CO* s&AAA

LF CE4T[R LEFT FLAP 14520 LCOS* LOOS 10 011 4 CDO AAAAAAA
LCDSAs LCD8F

&.I CENTER 521.4? FLAP 14520 *0110A *Cow6 too,4DAAA

LtIW~8ARD LEFT FLAP 14510 LCOsac LCCW COfA4AAAA

'IIP (D AL 1l.SI'lV:-
TITLE gutC ALP-& I4'ul FLAC r F v 1734567.9

LCOSAC LC'IF
LFIOM 24.400 0'F FLAP 14110 mcoSC SCDW CDO 004*AAAAAAA

RCnSAC 0060li
TE LEFT FLAP i194 LC'1S*0 LCDOO OS 00* AAAA&

?*20.T FLAP i1%0 w00540 KII) C0* 4s&AA
0COSAD 50054

*"YD".,LIC ACYUATION Or VLAP CmO CoaC COSA SS911111
TO? ACT LI LEFT 04fl50*RO LCOSS* LOC0OCA LCOSLA AAA*

LCMSA .CDACAAAA4
ACTUATI%1 CYLINDER 458 LCOSS**

044 RAEMSTBhCTON VALVE 149 LCOM *
W T"L1 VAL.VI 1455- LCMSSC A

044 b4y 111TAICJI 1495 LCO1S1iD
*"'0 ACT j1 RIGHT OUTBOASO QCOSSA VC qC 00*fAAAA*

SCOS~~a ICDAC AA44ACTUATIWO CYLIPOLR 14.54 80065*.
0"l WAY SE5qRICA VALVE 14S.* *COS6*8
$44.JTLL VALVi '40'. mCOSSac
044 Way a0splilc'l 145. a0055*

.MYV ACT LF CIETS- LEFY LOS WCot &C0.5*s&&44
*CTU#--GC CYLINDER 141197 LOSA
041 ". 1 YMIIC? 0145AOS LOOSSA
1W.JTTLL VALVE 1459- LOSC
044 NAO 5IS'3CT311 AS$- 1000DO
"To ACT 61 CI.Tl4 MIGHT? ICaSm Costs h000.5 *4*4*444
AC0TI'%6 CYLIMOAR :41157 R00655*
0.4 -AV m1STXICTDA LAOS- 8005500
bW'V'LL VALVE 149S. acopw
044 WAY NCST8ICT:3 I415. acomoS A

* 01" 10010 LFTLOS 40040 4*DO44*
ACUATI.1 C'L!""m .451 50 4 *~c
044 -a, 44lSICION JASSY LCOOCP *
SOVJYLL VALVE 1455. LOOSOCO

* ~ ~ ~ ~ 505 It04 AC j 14044RI,4*4*4I DO O

744 *. 4( t5 s 14116 aC8wr. A

144 44' 44 1'S$T .411.% *00500
*01ALC ol 11410% 006 414 00044*44a*

0000 000CC 4A4*
-ID DIS' .4A CORDP 00Co06 "00**4~*

00004 too44444
"D X'~ SALWC'0 4.4 4? C40AS A
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41:1141410U~ CWG acc £c0

c3p. CowCISC. rC~ft.

V4 a *. s'al:V.O 'As. Cf*P&a a

"IL"Sf p4 vf 119 00C&A a

COW ~ C j* 44A**444COSCC MO"aaa
0 4 -a- 41'IC? a 49 CWCoOl .* I~~C * :49S. CC, A'9b0%V ~n. st 1..C?6 v*...I :Ass, COSIC

4L Ouw:aC i. .op-, cowI 1.o CORI: &IC

4? O!TOt~a If J, LI" I' so :46W4 c I["
LIFT 1.00*06 'r p L19'T OKA9P C~c

LI 4I' 4.1 .* ~i .IT . 1:99F COP.4?v CI%? 11. It. -IT I-1c :4w9 COW
01 It~ *AL iD IUI se 'r '499W ,oo
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0166P CoO'UQq. SC. -49 Cooc jr&£ &A

*1OS4£'C &CTja':o, :S r,,p *9. Cl's' a0a *C~. coo

*IP.? O4'on 4CT.14T.," C'. :49%6 01COM5:LIFT CI..?Ce av?,jI%1 CYL 249ST LCIA6s..
LIFT' c: Ai CV,..AIC CyL :499' NCOMA~

UP? 20im'£C'ai'.CIvI.:49%6 Le.UC
SI.?I~aS CU?:I V.:49se QCmSCa a

r .. C A..- :.a, vi., r% * 2411

a A.t ,p 9 C'L114(U .49 '16661,.
*"u'C lI44fljo% COP CDO- 0ALt

0.0I OFTg LI? -UTTLF VLV 145S. LC~eaC AIf Man0 0104?T ~A4jI'L I'l .49. 0CO*c
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13 CABIN PRESSURE RIEGULATOA, 041316 EAAAD A
14 CHECK VALVE 041210 EAAAE A
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24 a AD ICAA
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31 FOOT I4IAT.DEFOG VALVE 04111o EABA A
52 FOOT HEAT-DEFOC CONTROL LVRO41112 LABS A
53 WNQSHLD - CANOPY DEFOG DUCT~DIII. EAOC A
54 WINDS'4EILD 01101 MANIFOLD 0411IN EADO A
35 CABIN AIR INLET VALVE 041111 EAAAL A
56.AFT PRES SUT PRES/TEMP CONDO EAl EAAC EA 003S53300
57 AFT PRESSURE SUIT 096112 EllA A



?ITL1 Wu ALH INUTKp Cc AL SENSITI VITY
FIAC PC PON v 123466789So Nis cOWOs:'& oS~c~ T 041116 asS"

&FTAl P"1S8 BUT **L N4?P V1,8413,1 LA4t
epMS u SU I LT~ pfw M ma 9A4C SAAE FAL AAAAAAA46

6) a 9AAE [AC IA0 AAAAAAAAA
64 0 LABC NAs

11 tic L5
So 046" MANUAL TIMP LItlto 0.1llw asket A6? PRESS SUIT TE04 LINtITR 01C At£
64 PftSS suit Vale KNSO 010 aw$C
69 PF486 Swily P S MaSLASO 04112 LACOA
79 P"655 SUIT TEP nRhINC vALV4j,124 LCAA
71 CHUEN VALVE 041. LAACI
72 PRESS SUIT MANUAL RELAY 041120 Esser A
73 IWO CgPT SUIT VFig? AIP SELt0HIS. LACR74 APT LIV? SUIT VENT AIR 89LT04212. EAAe., A
7.rwo pfs BUT MhvPagtS cowo EAP £AAc FA0051076 IWO PISSuR SUIT 095112 fanA A
"7 PILOT CO"SDIT' DISCONNECT 04111V LAPS
7# 165 Pft5 99)? AWL Sk41W VLVOIIIL LAVCA

*CSSIN TEMPERAT'URE CONTWO 0 [&AS SIAn FAR AAAAA
0 EAtS KAA EAC ASAAAAAAO LAAS KID FAD AAAAAAAAA520 EAAS L5) TERPSRATURE CONTROL PANEL 04111J sSA AS6 AUTO-MARIAL CONTROL SWITCH 0411IN EAAG&

SI TEMPERATURE CONTROL NNW 04111. LAASC A
55 NASAETIC AMPLIFIER 041113 LASSO
#7 CADh. TO-qPERATURL SiwBOR 04111) EAASL
55 CABIN MANUAL MPW SENSOR ARIR (S
It TEWP CONTROL RHEOSTAT THIsIS LAASG a

95N r? RA PANEL 142152 EAAOEA'A$R CAIN AIR Como . PaEso ESAR L EAAA P. EAAJ A 00AAAAOIo LAAI( No& LAS KLAAJ 006AA600
O EAAR EAAH EAC K EAAJ OOBAAAS00
D LAAK, FAD K AAJ OOGAAAAXO93 LMERGENCY VENT CONTROL 041213 EAARA

94 DUCT ING 041117 EAACbA
939PRISSURE SUIT HEAT EXCHANGED EAAE 1AAC LAWD 003555300

O, EAAF EAAF EAAC0053097 PRESS SUIT HEAT EXCHANGER D4112C LAAEA 00530
*AIR EXPANSION AND COOLING 0 EASI EASN EAAE A00!355300

o CAP EAAG
g0 TURBINE OvLRSPLEO SWITCH 0D12 EAAIA An

AlI CABIN MIXING VALVE 041125 LASAAA2 CABIN TURBINk OVERSPEEO PN004112o A
1

43 COOLING TURBINE 0411 EAArO A

TITE EP CO AL SENSITIVITY
TTEwuC ALPHA INPUT FUNC IC FN. V 123456789

#MAIN MEAT EXCHANGE 0 EAAC EAAJ LAAE AAAAAAAAA
O EAAC LAAN ESAC 400000000D EAAG IAAIF AAAAAAAA
a LAAC rCAAAAAAA* CABIN AIN OUTLET DUCT 041126 AAAAGA A

A? RAN AIR SCOOP 0411 AAGA A
AS CA6IN H4EAT EXCHANGER 041120 EAACC A
AS NEAT EXCHANGER ORAIN VALVE 04112. EAAGOA
SII RAM AIR OUTLET DUCT D4111K EAACE A
a' GROUND COOLING SHUTOFF VLV 041127 LAACF A
62 NUPTURE DISC 04112E LCIA
Si RAM AliR SCOOP OHII AAGN, A
84 RAM AIR DIFFUSER 041110 EAAC.I
SI LANDING GEAR HANDLE 6WITCH 013112 DADS$
86 LANDING GEAR AUX RELAY D1311. DADC A

*RAM AIR SUPPLY 0 EAAw I.AAG AAAAAAAAAA
n LA AAK AAAAAAAAA

O AAN A AAAAAAAA6EOUIPMENT AIDNIINN S (1 E EA 5555

01 E ES 184
01 E ED ERR,

EI ES EPS
F LB XAIR PRESSURE REGULATION E [RAC [OAD EiIPO AAAAAAAAA

65 ESBC g88 ESPC AAAAAAAA45E ESAC LAS OviR:'RES~uRE RELIEF VLV EHI10. ESACA A57 RAM AIR CHECK VALVE E41144 EBACS A6S RAMR AIR SMUTOri VAL'E 1 41145 EACC A49 REGULATOR SFNSING LINE E4114. ESACO A70 PRESS RIG * SNTOF VLV SOL F41133 kSACE A-BLEED AIR-RAK AIR HEAT EXCHF [DAD 28AF EBAC AAAAAAAAA
E 1640 8AM EC0 AAAA72 NEAT EXCHANSLR r 4114E1 A~D A A A AAA

73 HEAT EXCHANGER MOUNT ARACKTE41I4* 27%ADB A74 BLEED AIR INLET DUCT E4o1',4 '.PAXCA
75 BLEED AIR OUTLET DUCT 141. PO )A

*UNREG POWER SUPPLY COOLING C ElI CaPe EST AAAAAAAAA
#OLD ~ ~ AIR.sP: 1"41*L AI-COLD AIR MIX *DISTE [SI EPO CUPS AAAAAAAAAI EAPC EPAC ESp S559SS55I LBPC ego 5555555

r ESPC ERR 55555S55
C ESPC 455 55555555

04 TEPRTR SNOLRPC EDT 55555595
05 TEMPERATURE SENSOR E41142 E8PCA A05TEPEATRELIITR E41143 EBPCs A06 RESET LATCHI E4114. ERPCC A



TITLE wU &LNA DI CD &L 53NG1?IVIYY
o7 7£ ERATURE CONT1OL Ally 1102 &@PeD£

OS AK? SWITCH £41149 EWCE A
09 ALTITUDE PREssuRE SVICw a417 IRC

IsFDCOCKPI AI LtA 1£411'. swCG A
ITAP CAUTION LIGHT £4114. laPfl.

13 OJCTNG 41134 6lPCj£
13 PRESS REG AND SMYOFF VLV 141146 ElVER

4AIR EXPANSION An COOLING Ke CPO SC F$PC AAAA
1: EcCD K9AA Fspb AAAA

14 f two L
14 £ ER A
19 TURBINE ASSEMBLY IF14 EUpol Ki
16 TURBINE Mou4TINC @R&CKE~b £4114. ESPID A
1t TURBINE 8YPASS VALVIE £41140 ESPOC
1S TURINE INLET DUCT £41141 EBPOC A
19 CRUD COOL EJECTOA INTOP VLV(41147 EWPOE A
36 TEMPERATURE CON4TROL *65y '41132 LURCO
It CANWING CEAR HANDLIE SWITCH 13)112 poqA@ A
22 LANDING GEAR AUX RELAY £1311.04C A
23 5IMG SCISSORS; sWITCH 134 DADCO
24 4O61 GEAR LIMIT swITCH £13144 DA&AApA

*UPPER EQUIP SHELF COOL INGC E E EBPC GSA 0123)3210
EN C5 3* AC 012333210

*VECTOR ANALYZER COOLING 11 ERR 11PPAFC A&4 01233321o
onH ERAC CAC01320

*EQUIP COOLIN4G SHELF COOLINGE I6 ERC CI123)3310
£ 15 66* GA 012333u10

*RADO PKC PRESS AND COOLING tol ES? U CAC 0123)1210
£ Elf Clip CAC 0123S1210

E ER? [::C A
30%140 CDOLNT FLU CONTIL k IgT SA IP S AAAA
31 RADAR COOLANT PUMP £41711E EBPAA EP I AAAAA
32 AUXILIARY RESEPvoIRt £41713 ESP AB
33 OVID EXPAN RELIEF VALVE [42710 ESPAC A
34 11L91D VALVE £412.0 68PAD A33 PRESSURE GAGE£12. ESA
36 ACCUMULATOR E41200 ESPAF IA
3? LIQUID COOLANT 0191 DUCTS £412.. EPPAF 0 A
36 PRESS RELIEF VALVE 1412.. ESPAm A
39 SOLENOID VALVE £412.. ElPVtjA
40 FILTER E412.. EOA A
41 RESERVIOR £1. RA
42 TEMPERATURE GAS[ £412.. ESPAL
44 PRES5IJl REGULATOR £41221 ERPAh
41' NO I MISC RELAY PANEL £411 EPPA
46 RADAR COOLANT PUMP CHlECK SW E42111 ERPAG A
47 HEAT EXCHANGER RELAY £4171. SA A

TILEDEP C AL SENSITIVITY
TIL UC ALPHA INPUT FUNC IC Fh W 12306R7A9

46 TEMPERATURE CONTROL AssT F41135 EBPCO A
*LIO COOLANT/AIR HEAT 11CH E ESP$ ESPb ISPA AAAAAAAAA

F Fes' EREC
12 COOLANT/AIR NEAT EXCHANGERt C41711 E11PRA A
53 A)UX COO'.ANTiAIRl MEAT EXCHGRE.1y1. E@PB A
54 TEMPERATURE CO)NTkOL LSS E41135 ERPCD A
55 BLEED VALVE £4171. ERPCE A
56 TEMPERATURE GAGE £4171. ERPCI
97 HEAT EXCH'ANGER RILAY £4171. 0 ~SR bOLENOID £471 RPCG A

-EQUIP EMERGENCY COOLING E ESAE ESAF ESP £8a AAAAAAAAA
1841 TOI AAAAAAAA
E ERAt FR 'AAAAAA

F IREEBAAAAAA A
F ERAE Fes AAAAAAAAA

61, RAM AIR SH4UYOFF VALVE £41141 EBaAEA A
62 DUCTING £4114. EMIAEt A
OO.EGUIPMLNT AUXILIARY AIM F IC Id- E 222222222
00 F LC ECG
00 F EC IC"4
00 F LC LC.,
00 F LC ECL
To F EC ECN

F IC ECK
*RADIO HCVR.TRANSMITTER AIR F ECG ECU Ij C &AAAAAAA

012 CHEMI1CAL nRILR F4115A ECAA A
03 CHECK VALVE F4115. LCAR A
04 AB50.UTE PRESS RELIEF VALVEF41153 ICAC A
05 ABSOLUTE PRESS VECI'LATOP F41l92 ECAD A
06 TWO-AY RESTRICTOR F4115. ECAE A
0? FILTER F4115. ECAF A
*AD1 RCVW.RANSIITTER AIR F ECU ICj FC AAAAAAAAA

09 CHEMICAL DRIER F4IISA ECAA A
10 CHECK VALVE Falls. ECAB
It ABSOLUTE PRESS RELIEF VALVEF4I13 ECAC A
12 ABSOLUTE PRFSS REGULATOR P41lS2 ECAD A
13 TWO-WAY RFSTAICTOR F41lS. ECAE A
11 FILTER F4115. ECAF A

'AIR DATA LOMPUTER AIR F ECj EC,, FC AAAAAAAAA
F ECJ CFAAAAA

16 FILTER F4111,. kCJA A AAAA
17 WATER TRsP F41l15 kC.JR
18 TEST FITTING Fa115. LCJC A

*ANTI.G SYSTEM AlA4 F ECK ECu EC AAAAAAAAA
F ECK EFA AAAAAAAAA
F KC F8 AAAAAAAAA

-R*ADAR COMPARTMENT AIR F ECL EC, rC AAAAAAAAA

21 DEHYDRATOR DESICCANT F4 115. LrLR



TITLE ., AP", hi(p Ce L S"uSIIVI
22 CgCXVALE P119 &C$ m Fuc PC pig V 11345.159

3 &GGOuWy, PRISS BELIEF VALVVF41193 SC34 AaSiuT, PsACSS~ MGMPAT14118 EBID
US n"A.y F0TRICTOR P41is* Steaft FILTEtR P4119. ECA A

2690T CRPT £5-41 BAN IND0 INHEIB PR9 ten [Ci cc ASAA
29 0CC VALVE F4 11 9A tea&

35 £NfU'S POEU BELIEF YALVS41193 (CAD£31 £SS@LU?t PMSfI 3 1  IAJLATOPAIISZ2 ECAI
'a TWO-WAY BSRICTO11 414 CPA
33 FILTER '4113' (CaB A

CANOY If SL INFLATION F EUP lei IC AAAIA

E CP GA *ASA34 FILTER P4119 166a
37CN9CK VALVE 114115. Left A
AUX AIR DIS'TRIOU'ION V [to IA.0 lOP aAAAS

r fee FCC AAAA
P CS1. AAAAAAAAA

to W OAAAASA
P (CS ~IC" AAAA

i LB ISO AAAAAAAAA

icS kiE A A AsA
39 OUCTING A4ieC
40 FITTING$ ice&3 (CS'AAA
OR~ 9 . tCo OOAAAAO0

CI IDA IDA& E
04.N O CKPIuvT~a o5y1LO G O IDA, coa 0031141300

1SFw COKI aIT.STC IAA lC DA0)950
0, B IDA& L.OLOXSQUANTIjTY INOlBSTO. 091531 toA&&A

0P*tS SUIT LOX VLVI 147313 kAsA
1f LOW WARNING LSWT B4781) (DAACA1 1 DILUTER DEmaNO aISILitON 147214 1DA A
It LOX FLEXIBLE '40Sf C421 ODAAC A
10 LOWER DISCNWIT BLC 94,315 [DailA
14 LOW.R OIRCO

11
ICT BLC B4711 EOAAG A

19 LOX VALVE 147217 (DAA A
14COMPOSITE DISCONNECT B'C DA A

1? LOX REPEATR AMPLIFIER 14731C (055K A
1t PAIRARY AMPLiFIEA C4721F AOA1
19 LOX GAGE1919 (OSA.

Dip CO AL SENSITIVITYTITLE VLJC ALPMA INPUT PUNC PC FN 12)45.6781
20 LOX PRESSURE GACE C16313 (oAANA
21 PRESSUJRE REDUCER 071. OAPA
23 LOX REGULATOR C4721L (OAAP A
23 REGULATOR PANEL 64731N (OSAR A
24 INTERMEDIATE BLOCK 0:7210 (OAS
25 UPPE CLOCK 647215 (DAAT A
24 MASTER QUANTITY AMPLIFIER 651494 LDAAU A27 SUPPLY PRESS INoICArOR G91559 [AAv A
286AFT COCKPIT DISTRIBUT ION 9 (DA EDC IA 0150

C LDABA L D.03590
29 LOX QUANTITY INDICATOR 151 GOAA34 LOX VALVE 471 SHA
37 COMPOSITE DISCONNECT C47S1C E1OS A
34 LOX REP(ATER AMPLIFIER 147211 (DAgj A
39 P, YA~ AMPUPIER 64721, IDABLA
40 LOX GAGE 11595 bASLOX PRESSURE 4AAE I953 IDI

[$PRS~URE REDUCER 17213 EOASP A
43 LOX REGULATOR 64721N EoAsO A44 RFGJLATOR PANEL, 647210 (ODo A
49 I NTERMEDIATE BLOCK C472IG (OARS
44 UPIPER W'-OCK C47215 LDAB? A47? MASTER QUANTITY £X'LIPIER 951694 A
48 SUPPLY PRSu(IOCAO 959 (As A

*OXYGEN SUPPLY (LOX) LO LD 1. CAA AAAAAAAAA
LO ED DAB AAAAAAAAA11LOX CONVERTER 64.7111 lOCh A92 LOX CO4TAINER 647112 I0CR A53 FILLB8/U VENT VALVE 147113 EDCCA

54 RELIEF VALVE G47114 (010
99 CHECK VALVE 14711K EDCE A
5A PRESS OPEN/CLOSEVLE 1414 (C A

1? APACITANCE PROBE 1411 1011 A
5 VARM-UjP PLATE 147117 (064, A
99 LOX FILLER1 VALVE 047118 EDCJ
60 PREAMPLIFIER 1411 DCI A
41 MOUJNT C47114 EDCL
*EM4ERGENCY SYSTaM 411 ElOS 08 ED IA OAAD

63 G M0 EDOA f) EAA OAA
646FOWARD COCKPIT C EDNA L. (09 5AAO49 (41(51 OXYGEN CYLINDER 147221 (OSAA AAAO
44 PRESSURE GAGE 147222 EDIAb A
6? EMERGENCY OXYGEN REGULATOR 047223 DIlA

MERGENCY CONTROLLER 547224 ECO49 AN TI SLFFpOCA7IO VALVF 422 OAEA
70 CONTRO VAV 147224 EOSAE
-1 RESET LEVER 0422 OSAF A

'2aT ECCC PI E DI 1 ON OAAAAAOO0



Dip CO AL SENSITIV:TY
TITLE WUC ALP"& INP'UT ProC PC P4 W i213n74

'I EMERGENCY OXYGEN CYLINCER @47331 IOWA £76 499u CRS~p AGE @47333 Emen
73 EMERGENCY OXYGEN REcuLAYCS 64733 (Isc£
3S P04SS SUIT LON VALVE 547313 tsAS
31 LOW WARNING LIGH;471W(M
33 DILUTER DEMAND REGULATOR @47314 10*30 A
3) LOX FLEXIRLE ROSE 047319 bARE34 LOWER DIbCONWCT BLOCK 047314 (DAlI A33 LOWIR DISCONMCT 047317 EDARM&
76 EMERGENCY CONTROLLER 047334 EOg5S A
77 ANTI-SUPFOCATION VALVE 047*31 105k A
75 CONTROL VALVE G47330 10.51 a79 RESET LEVER 047337 IPGG A*INTERNAL LIGHTING w (f SAl 023332320

0).FWD COCKPIT LIGHT INC H LEA IEAA El AAAAAAAAA
040 m EPA [FAR

*INTEGRAL * INST LIGHTS 14 EAA EEL ERA35353
04 VERTICAL CAUTION PANEL W44111 ELAAA A07 COCKPIT CONTROL PANEL W444132 ElAAW A
OS MASTER CAUTION LICKT "44117 EfAAC A
09 CAUTION TEST CONTROL UNIT41 W4HI1A EEAAO A
IS WHEELS WARNING "44115 LEAAE A
11 CAUTION LITE RELAY PANEL "4411C EEAA' A13 INDEXER LITE CONTROL PANELL W4411D 1EAAL, A13 STANDBY COMPASS LIGHT "44111 EEAAm A14 INSTRU PANEL EDGE LIGHT "44114 EEAAJ A
1t RELAY PANEL TEST LIGHTS W44411k LLAAK A16 MISSIL.E STATUS PANEL W4451j EPAAL A
17 PILOT EJECTION LIGHT/SWITCH41LL ELAn'
IS WARNING LIGHT RELAY PANEL H4415P EALh
19 VIASTER CAUTION RESET SWITCHH44IIE EEAAP A*FLOOD LIGHTS 4 ErA EEC LEA33353
21 EMERGENCY FLOO PANEL H44113 ELARA A
23 RED CONTROL FLOOD L1GIWT H44114 EAS A3 RED INST PLOOCLIrMT W44113 E!ARC A
24 UTILITY SPOT LIGHT W44116 ELARI A
25 READ-FL.OOD LIGAT ABSY W4411S HEARE A
24 COCKPIT FLOODLIGHTS 44411M EARF A27 COCKPIT EME

M
G FIOOCLIGHTS M4411.1 EFAI A25.APT COCKPIT LIGH4TING H El, (EFA LE AAAAAAAA

*INTEGRAL * INST LIGHTS H EEBA L, u ELM s53333553
31 COCKPIT INST LIGHT PANEL '444125 EEBAA A32 RADAR SCREEN WARN LIONT H4412A EfLAsi A
33 EJECT WARNING LIGHT W44~127 MLAC A34 WARNING LIGnT AS5Y W444124 EBAU A
35 TLLELIG4T AFT PANEL W4

4
12A EAL A

DIP (.0 AL SENSITIVITY
TITLE AUG ALPHA INPUT FUNG PC FN w 17340649

34 VERT CAUTION PANE L "44111 ENAl A37 INST PANEL CORE LIGHT '444111 EFIAG A*FLOOD LIGHTS H EBBl EEU Elis
39 REO CONTROL PFLOOULIGHT '444114 EEIBA A40 RFD INST FLOOD)LIGH' W44111 ElIS A41 UTILITY SPOT LICHT '404114 EBR A42 READ-FLOW) LIGHT H44511 FEBW A4) EMERGENCY FLOODLIGHT H4411N EIEBBE A44-LIGHTINC SELECTION w FEC LEE EEAA AAAAAAAAA
43 w EEC L EMAl AAAAAAAAA44 COCKPIT LIGHTS CONTROL PNL H44112 EECA A47 LIGHTING SELECTION H EEO FEE LISA AAAAAAAAA

'4 EDOEM AAAAAAAAA45 COCKPIT LIGHTS CONTROL PNELHw44112 IL~aR
49-ELECTRICAL PA 01IST . CONTLH LEIE RAD EEC AAAAAAAAAA

'4 EE RAG EO AAAAAAAAA

52 '4 LEE RA
S3 4 LE KAI,
54 H LE RG
55 EE RAN54 H4 FEE LNO 2 CKRIR PANEL '442152 11EA A54 INTEGRAL LITIS AuTOTRANSFORH4I1. LEER A59 WIRING H4411. EIEE A*ANTI4G SYSTEM I El ETA I 0011111001 I ErF

I F El"-FW0 ANTI-c SYSTEMI EFA CCK IF 00355500
I EFA L

IWO ANT!hC SUIT 194111 EFA A AIWO ANTI-C VALVE 141411 EFAA AIWO COMPOSITE DISCONNECT I4111U LAIR A
FWO 0-SUIT RELIEF VALVE 141410 EItO AIWO 0-SUIT EXHAUST PORT 14141. EFAL A
IWO MANUAL INFLATION M0TT011141,41. EIAF AflIT A N T 1- S YS8TEM I FPS EGK El C3535300

AFT ANTI-G SUIT 194111 IFB A
APT ANTI-C VALVE 141411 1133 A
AlT COMPOSITE DISCONNETCT 14%11G LACS A
AlT 0-SUIT qELIEF VALVE 141414 EIS AANT 0-SUIT EXHAUST7 P ORT 14141: E A
AFT MAU INFLATION SUTTON 14141 LEST A



UP~ CO AL U141IIT?
TTEwyg *4.PMi I.IPIJ, pum PC too ag 11)46476

01PWR AYSIAL 9:1 ac to 01888,O

04 FILTER :40 M&I A*4
0? Cm9CN VALVE 04131. 161*
so PalSomM IL*?OR 041810 96*5
ofCANOPY SIAL BLW 04181: 9"D A
to pftwmo CAWP SEAL 04181. ME* A
IstaPy cA4Oy "1At. ag UPi C 1.6 OOAAAAAOO
1s too0 JANA&

1'. FtLlis 041cle isAt
Is CI VALVE 041310 is"1
16 ,*e'SeIm ItRQJ.AtAT 04181. flacA

1C&*WP 'IEAL SFILmag 0411.1# * AR
12 APT CANY SUAL 04111s 163K A

P99.l AN1 114 FA A isIsIsOs

0 cc SC H61O15
Al 0'CIVE041831 wA*

2TI4AL COMPII4S.TO &41134 iEWA
84 TOTAL ?P cokehaJTo 041835 ENC
n3 c4gc VALVE 041836 EWO A
26 BIATIC $LED CWRTIOLLik 041836 [WE A
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Section F-3



TITLE *A &IP" l..vT ptem PC fit 0 18)66695
09"606O S1soft P " Ot5 0Y " PM par 0 at 3664414160

Jowl PA £6
.. IMBa P441 NS? i rb Fg v 6 £ s '

.5 fd CA.

J1437 FlAh
-FEEL VO1" vE"It 0410 5 Pbe Pa5 P &1 01111

.5143)5 P40, &
-A&A PaSS .40' 1 P44 gpP 9 60 249111964^

.5 gag a"S

.5945S4964 1&.-IC £ a a 446

.5P PIP6466446

1) 15 &Mp CJC-a/S 64rni 9gg 111J4111. PaPA
14 SW0 Ct4.4-LLWi?4 .542191. PaPS &
IoSa94 Cie.ASd @0080 HEaslE Ja31,914 Foe a15 LAV.4E0LLR..AW PIT*? MIS .541111* PA"l

4%9 IKISSM WITCH .513149, l~o6S A
"W ar KARO4 LlIT SWITCH .513 US0A" &

am go wStv P&G jana. Pwar

2 06 4 L
n 440M£lSa PUlL 59.51130 1&$P& . P li' i

24 .5 $&w 4&CONW'3.AmsIua w.I-IC& . psi PA. &Ai £4666664
.5ta 14.4P44666644

I? SAW c/9-6S01.I4 J021510 %A4 &
25 &"?I-ICE VALVE it2)*SS 04Aa
29 &%?I-ICE VALVE .23AR104.644 A

.5 PaM Paj So 92*~ $6

32 Salo NK .236810446 A"
3) 0101P ONSS SuAITI. .52)40 1401111
34 CAUTbONe L:?2 C54?L ANY7 jZ3,4S1' jm&C &
)9 CAUTION6 LITE CONTROL &4v .52)aloq~uvsm &
34 CAUTION LITE J23601..WFANE a
3? CAUTION .ITf .521&I1.%P64P

MOOG SILLCT J5 I&L L P4.5
36 ANTI.ICI SWITCH .4264100 g444
-TAXI LIGHTING 9 F&& PFIG P )a 200000ge
TAXI LIGHT I4422 P56* &

'IF* POW1 L16TI46 v P$ Pl" P ~ G 000006
16R POW9 LIGHT 444226 goes 4

00"s56Gl LISMIINI W Foe P54 P of 000S010

Dag CC &L SNSITIVITY
TITLE MsjC ALPA INPUT 14uft PC Ph V 12)45476'

4PIPODACN LIGHT$ 0(44227 PSC4 A
*Pu4SL6OE LIGHTING at P60 PSGI P O 111111111
PUSSLASS LIGHTS W441120 Flo&
UPPER LIGH4T X4422 rob &
LOWER LIGHT K4422 LPSSC A
LOWER LIGHT 4(44222 5959? A

*POSITION .5OIN.4JP LIONTO K 101 POG r aC 11222221l
WINW.IP JOIN UP LISHTS K441231 LFOJA a
WINW.IP P04ITIC.. LIGHTS 444232 LF1ES A
WING*TIP .5OIN-Ap LIGHTS K44231 RPKlc
WINS-TIP JOIN-UP LIGHTS 4C44232 01EO 0
fAIL LIGH? X44323 FoUgg

*4MTI.COLLlSION LIGHTING X 1SF Pa; P .51 O11111l0
AN11-COLLISIOS LIGHTS 444224 P594 A
POWER OIO'RlGulIoN 4 Fog PS P54 44AAAAA

Fl P55 P5 hAAA
K Fag too44445
K Fog psi 4AA*4444AA
4 Foe FIJI AA44444A

APIPROACI. LIGHT RELAY 4421120 P664 A
WINC TIP' LIGHT RELAY 442112. Fogg A
ANTI-COLLISION LION? ASLAY 442112- PSOC A
FLAISRE RELAY-ANTI COLLIS" 421120 ?IGO A
FLASHER RELAY-40IN UP L16N1K44112. Flat A
EXTERIOR LIGHTS PL&OLIR 444213 PP
APIPROA I L:CMT DINM 4LAY K42112 FOGG A
PILOT ILICTIONtCOM'S40L K PINm L FIG 4444444*4

X IN VhS
24 K ION K*1
24 K IN5 CIE
27 TAXI LITE SWITCH K44117 IOWA A
15 JS AMP 7421 LITE CKT all44 X432 PUNS A
29 I'M PROSE LITE SWITCH X4422k "He A
30 IPA PROSE LIT[ 0114/lRT CTRL44

4
22. P6*40

31 4P 1 ROE IT BAKR K421920 PINE*
32 WINO L ItS SWITCH 43. 54
33 TAIL Lif TI K~ TN44432. P51A
34 WING L ITI DIM CIRK44 K41~3 P554
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TITL *a ALIPA IPUT PC PC FPH v 113496769
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0. S AL GAC
N SAL 1C4
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7A047&nIFRAINILCMM OAAL GLAD WA 01111110
SOM RAYI SICONTh C.444/AHM40414 #&AAA A
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1t RADIO Reva R.12SL/ARR49 WPM41 GAIAC A
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31 AMP MEL ASSY A4.,4LL508&O'GALO A
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0f6.61? CommSafIow wa 0A 4 ADC W4AA AAAA
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91 L 1/0 FUEL PRCSE 51041 "hour
93 OE90 TANK SUANTfITY INDICAtII "&OF L wAKC 2AAAA
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Der CD IL SENSITIVITYTIVLE Wut ALPNA INPUT PIJNC PC PH v 123:95759
01 FUSELAGE saOUP V JAA JAB ,j AAAA&,:AAFT FUSILA9E V JAI 9JAC JAA AAAAAAAAA0) V JAI 4*0
04 V JAS JAE
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*CANOPIES CLOSED V JANA %)AMA .JAM 039999930
V JANA JAIIAD CA AAAAAAAAAFT CANOPY CLOSED V JANA& JAMC JANA AAAAAAAAAS4 V JANAA JAMB

95 LATCH V123A) JANA.AA A56 RELEASE VU23 JANAAS A97 CABLE MECHANISM VIZ)A4 JAUAACA
56 SELLCRANK V12SAS JAHAADA
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60 LINK/ARD V123AI JANAAF AFWED CANOPY CLOWE V JANAS JAHC JANA AAAAAAAAAAl V JAHAD JANAR
6) LATCH V12)A2 JANASAI A64 RELEASE V123A3 ,JAAASS AAS CABLE MECHANISM VII)A4 JANASE
46 SELLCRANK -- V123AS JAMABO A

DEP CO AL SENSITIVITYTITLE wuc ALP4A INPUT FUNC FC FN W 123454769
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V JAMB KAE JANA& AAAAAAAAAWING GROUP V J64 .Joe 4 AAAAAAAAAWING TIP V JIS Jac JSA 055359550OUTER WING V JAC 450 JsA04 A JAC JAEACCESS PANEL6jDOORS V AID Jac 011*111110CENTL' WING V jet JBP JSA AAAAAAAAA
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TITI3 ~ C £PWA ~ 5P CO AIL hENSITIVITY
TITLEvv. LPN& I km FNC PC FN v 1*3456169

AC POPrlIl AN NA- K AAAAAA*AAA
y A SA AL AAAAA&

v .A0 X&C AAAAAAAA
v KAN tax AAAAAAAAA
T KAN "Ai AAAAAA
y NA AP AAAAAAAA

AMN NIP AAAAAAAAA

K& NANag AAAAAAAAAY NAN K AN AAAAAAAAA
V KAN KNO AA.IAAAAAA
y KAM SrAk AAAAAAAAA

06AC POWER CONIBOL Box V:U NAm E AAAAA

alp'?T MAIN 11, VAC DISTRIS V NA& KAMl Howl AAAAAAAAA
YV A HOAO AAAAAAAAA
Y KA* MOCAB AAAAAAAA4

KACACAE AAAAAAAAA
Y NA& FIN AAAAAAAAA
V :AL FpI AAAAAAAAA

I NAA Tift AAAAAAAAA
Y NAA LVO AAA&AAAAA
Y IAlAID AAAALAAAA
Y KAA EA 9 AA WAAAAA
Y INAA EAAC AAAAAAAAA
Y KAA AEBA AAAAAAAAA
Y K5A RIP AAAAAAAAA
Y XAA 6OC AAAAAAAA
Y X*5 tax AAAAAAAA
Y NAA LCCF PAAAAAAAA
V q*5 66SI AAAAAAAAA

AC SV& Y4212H NASA A
NIGHT MAIN ZGVAC DISTRIO V KA3 KAL FIN AAAAAAAAA

V KA10 FEE AAAAAAAAA
Y NAS GACAE AAAAAAAAA
V KAB CIx AAAAAAAAA

AC Gus Y4212H NASAA
ESSEN4TIAL 1ISVAC OIS01i Y NAG KAMl PRAIC AAAAAAWAA
EWSNTIAL 113VAC MlIMtS Y NAC KAM LAAEC AAAAAAAAA

Y WA KNA GACAE AAAAAAA
Y SAC I4ABA AAAAAAAAA
Y KAC CASC AAAAAAAAA
V KAC FEE AAAAAAAA
Y SAC 14ADD AAAAAAAAA
Y IC WADE AAAAAAAAA
Y SAC HIo AAAAAAAAA
Y SAC Bb AAAAAAAAA
Y K5C WACB AAAAAAAAA

Ac out V4Z22 %ArA A
ESSENTIAL 28VAC DISTAIG Y NAD NAX FEE AAAAAtAAA

DSP CO AL SENSITIVITY
TITLE WUC ALPHA INP-UT IPUNC FC FN W 12345789

T SAD NAj CAhE AAAAAAAAA
Y K40 SSE AAAAAAAAA
Y AD0 NCC AAAAAAAAA
V :AD SoC A AAAAA AA
Y SAD ROAOE AAAAAAAAA
Y KZD LAAOE AAAAAAAAA
Y SAD NET AAAAAAAAA
V SAD 55CG AAAAAAAAA
V KAD LBCC AAAAAAAAA
y KAO CBM AAAAAAAAA
Y XA0 LCCJ AAAAAAAAA
V rAD RCCJ AAAA4"AAA

AL SUS Y Z22 NADA A
ESSENTIAL 28VOC OISTHOS Y KRA NF COBN AAAAAAAAA

Y NSA ROAD& AAAAAAA#A
V NBA LOADS AAAAAAAAA
Y KRA NBG NBA AAAAAAAAA
Y N.A NBC LBABA AAAAAAAAA
Y KRA CCH AAAAAAAA
V KRA CAD AAAAAAAAA
V KBA NAR AAAAAAAAA
Y KO& wACO AAAAAAAAA
Y KRA HADF AAAAAAAAA
Y KRA CACAL AAA&AAAAA
V KRA CABC AAA#AAAAA
V NiA CAAD AAAAAAAAA

V BAEE AAAAAAAA
V B ISAI AAA A&AAAY NA 4S A AAAAA AA

V NRA SIN AAAAAAAA
Y KRA &IF AAAAAAAA
Y NSA IP AAAAAAAAA

DC BUS Y42139 KIAA A
NIGHT MAI4 26VOC DIST410 Y NID mr s"N AAAAAAAAA

Y KOS NBC Doc AAAAAAAA
Y K5 OAF AAAAAAAAA

V Koo LSPC AAAAAAAAA
Y rB LIP AAAAAAAA
f' KN -SC AAAAAA
Y N99 fIps AAAAAAAA
Y KOS [AAC AAAAAAAAA
V NIB EAAS AAAAAAAAA
Y KIB EAAB AAAAAAAAA
Y NIB FAAN AAAAAAAAA
v NIB FAAD AAAAAAAAA
V NOS FAA,) AAAAAAAAA
Y Koo IAE %AAAAAAAA
v K96 PrAL AAAAAAAAA



Der CO AL % SA VT
TITLE vuC &LPN& 3 NuT PhPIC PC PU V 113~51978

T Res C50 £AAA&AAAAA,
v Res MaCA AAAAAAAAA
V KeS WIG AAAAAAAA*

Y KN sCU AAAAAAA
V AM £55 5AAAAA

V ULirP AIAAALSA
v. U CSO coA&,AAA&A

Dc BS V42130 KRoss
£SAWN? W~eC DISTRISUTIONY ASS K11 IAC1 AAA&ALA.1A

OC fSB Y42139 A A
RADAR 28VOC DISTRIBUTION Y AUo Nor CAWA AAAAAA&AA

y7. Ko K94 KegAl AAAAAAAAA
DC $S V4213v KA A
LIFT MLAIN 26VOC DISTAII IT NOE NAG Keg AAAAAAA

y ASS KAF HBO £AAAAAAAA
y goti Mw AAAAAAAAA
y KaS CAC , i. AAAAAA5A
y K86 FIN4 AAAAALSA

AB FCC I AAAAAA&A
If Y u AS O AAAAAAA
V 8S 680 AAAAAAAAA

AS Keg86S AAAAAAAAA
NNAE ASIA AAAAA

IT scSE AGB £AAAAAAA
If AA5 '(D AAAAAALA5
y e ASSACE ASAALSAA
v ABS ASI 5SAAAAAA
V KAE $GAS AAAAAAA&
y AA5 CAE AAAAAA&5A

cc IS 42136 ASIA A
LIFT MAIN 28YAC DISTAIS y R(AF KAJ rem4 AAAAAAAAA

V KAF KAK
AC BUS Y4212h :AFA ,
LEFT MAIN L'AW OISTRIS V NAG AAJ EEi 5&AAA555A

If K4' AN KAN AASAAA
AC Bus 742124 NAGA A
WARNING 14/78VAC DISTAIB y A R(AW LACL AAAAS~

y RAE BACH AAAAAAAAA
y K.. LOCH AAAAAAAAA
v '(ic CD~j AA5AAL5
If KA ASIC AAAA S
V KA LREE AAAAAAAAA
y KA Ater ',AAAAA5AA
V R(AE lists \AAAALS

Dip CD AL IENSITIVIlf
TITLE WUC ALPHA INPUT FUNC PC FN V 123456189

V R(AE MeI ALAAA
y RAE KFA AAAAAAA5A

AE SIR AAAAAAAA
V KA sex AAAAAALAAA

I AI SIAC AAAAAAAAA

V '(AF vrPo AAAAAAAAA

If KAk ECCA A,1AAAAA

V KA ICE AAAAAAA
If KA FAR AAAAA
Y R(AE FCC AAAAAAAAA
If KAI 'AF AAAAAAAAA
V KAK JAMB AAAAAAAAA

AC Bus V4212H KAIIA A
LIGHT OIscING CONTROL y KAR KAs KAE AAAAAAAAA

V KAR NAG
LIGHT CONTROL PANEL V44112 KARA A
LIFT AIN 11IVAC DISTRIB If KAM KAM woo0 AAALAAAA

v KAM [EE AAAAA
KAN FAM ALAAA

If KAN "I ALAAA
v ASH 'As "'AIAAL

V '(AN PAC AA .. A A
V KAH FAA A&AAAAAAA
y KANI OACAC ALALIAAAAA

If KAN sac AAAAA
V KAM ABAP AAAAASAAAL
V AMH RA:C AAAAA
If IT LARC ALAAAA

AC Bus I V4212H ALNA A
AC POWER CONVERSION y KS KAM ABA AAAAAAAAA

v ASP KAL ABA ALAAA
If ASPl AC AAAA S
I ASy AID ALAAA
If Rol AKeg ALAAAAAAA

TRANSFORMER RECTIVIEA V42131 '(SPA A
AC POWER CONVERSION y V A ASS ALA A AAA LS

V ARIC KAL ABS AAAA L
If ABG ABC AAAAALA

V ABS Net1 ALAAA
TRANSFORMIER RECTIFIER Y42131 ASIA A

AC POWEA REDUCTION V KA AP 'AD AAAA

v AA ALA KAF AAAAASALSAAKA K AG AAAAASAS
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* O A A' oso~ 'fV4NI RE 21fl EARA A
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Y A IC'. EAT A& &AAAAAAA

IT. R AJ 'AC AAAAAAJSVAC At T11 IWANSIORRlER V4212C LJAj A
but 

T
IE JP(' INDICATION v kAp Its .'l~111

At BUSe TIE tiRE' LICHT Y4212- sApa
N GEM(RAIOR 31'? Am"Ng V RICAN Ka 011111110

BR It GENERATOR WRIGLIGHT '4212N REAN& 1
G ENERATORt oil? .&AING v LKAN E .11111

6( L. GENEWAOR -A11141O LIGHT 14212k LLAMAI
ft GINERATO I SUL? DETEC-TIONY PEAS RICA. AAAAA
GENERATOR Cfl%TRO, PANL "(2127 RAM A
L GENERATOR FAULT OETECTIOIT LCA LEA' 144AAAA
GENEMATOR CONTqfl, PAMEL '4212? LAM0 AIt GENCRAST04 P40O- SELLCT Y RKA OEAY AA AAAAAAAAA

I ILO T GIN (.AIYRf On? PANEL 42122 RASAA4 1 GINPE1A1 'A P Or SELECT Y LEAS LEA? LOAD AAAA
Y L-AS L

PILOT GPNERAIOR COAT PANEL V42122 RASA a
A GIN PtAFA OrIG.LTIOM Y RNA? REAL RoCss AAAAAAAVA
A VOATAGE MLG SUPERV PANEL '4212& REATA A
ft STATIC EXCITER REGULA

T
OR Y42125 REjAlA

L GEN POWER RECULATION V LEA? LKA. LVAS AAAAAAAAA
L VOLTAGE MEG SuPERV PANEL Y4212- LEATA A
L SVAT!C EXCITER REGULATOR Y4212- LEATS AkA AC POWIER CIECRtATION y REAU M"AE K~AT 444444444

It RRAU TIC'
RM CENE91ATOR '4t121 REAUA A
N CONSTAN S$P*EO DRIVE "42210 *,(&u AL AC POWER GENERATION Y LEAU LSA. LEA? 444444444
Lo GENERATOR '42121 LZAUA A

V LEAU act
Lo CONSTANT SPEED DRIVE Y42210 LEAW@ A
*EMERG Ac POWER OISTRIRUTIONY AMA (WA 'AC IC IA AAAAAAAAA

Y K1A RW AAAAAAAAA
ENKA Nor SAAAAAAAA

Y ERA KeeG LAAAAAAAA

v NA EA j 1AIAAAAAA
AIRSPEED GOVERNOR CONTROL V EN EHe 'H KA A A AA&A

03 AIRSPEED SWITCH4 Y42143 Nes A
EMERGENCY POWER CON4TROL y ENG IC'T (MA AAAAAAAA

95 V ENG got1)96 GENERATOR LOAD/PRIG CCNTROL42I44 ENCA A
9? ESSENTIAL LINEf CONTROL Y42145 ENGRI A

E
TM
ERGENCY MODE SWITCHING Y RNO 4AM K.C AAAAAAAAI

9* EMERGENCY GEN CON-TACTOk V42j4* ENDA A

0E' Cn AL SFNSIVIvITVT ITLE '
t
UC ALPHA INPUT lUNG FC Ft. ft 1?344RAR

EMERG POWER REGULATION V OWE EHF KNCA AAAAAAAAA
Al LERG CONTROL REGULATORH '42142 LNEA A

ERERI AC POWER GENERATION Y EWE EN, E14E AAAAAAAAA
A3 1 '(NP ETA
44 EMERGENCY GENERATOR V42141 ENPA A
AS RAM AIR TURBINE Y4532700 ENPE A
A6 PNEUMATIC bEQUENCE VALVE Y49321 AlEC A
A? RAT DOOR CYLINOER LW Y45322 IC~n A
AS RAT DOOR CYLINDER RN T45323 ENEP
AR RAT ACTUATOR MTINDEN Y(49323 EIAt A

A O RAT ACTUATOR '49325 ENIC A
A1 POWER UNIT STRUT '4532730 EM4FN A
02 SWIVEL ASSEMBLY "4S32L ANPJ A

EMERGENCY MOUE SELECT T KWG C 'NP AAAAAAAAA
514 MANUAL OPERATING VALVE '45311 ENGA A
55 RELEASE NADLE T45312 44GM A
O6 RELEASE MPCMANISM V45)53 EREC A
R? EXTENSIO0N MECHANISM V45320 KRGDA

.POWER CONTROL I DISTRIbUTE Z ETA '(C, XCT AAAAAAAAA

7 ICA LCCC 553555W,
2 K CA LeGS 5sS~sssSr4 MANIFOLD 24'511A ECAA A

05 FILTER. STARZLATUR Z45111! ECAR .1
f16 P TER,SPOILLR A AILERON LHZ4SIIC -CAC 3
0? MANIFOLD CHECK VALVE 74311- ECAD A
Of STARILATUIT C.ECE VALVC Z'(511- ECAE A

SYSTEM 
6
NFSSwRIZAYION 2 K(CB '(C. EGA AAAAAAAAA

I KeCa lAE KCC AAAAAAAAA
'(C EPAF AAAAAAAA
K"CG: ~ GO AAAAAAAA

12 HYDRAULIC PUMP Z45112 '(CSA A
a3 ACCUMULATOR( 245113 ACso A
14 ACCUMULATOR GAGE Z09114 KacOC
IS SYSTEM RELIEF VAL.VE 74SI16 '(CS? A16 SURGE SUPPRESSOR 74S11 XCUE 2tLUID sUP"L v 7 EGO '(C RCR AAAAAAAAA

507 EGO ET'A

2 A0 AO CLECD ALVE 74511- '(COC A
2 LNFILERONG~''A 74511C EGO" A

27 bTARILATOR CHECE VALVE Z4511- '(CDjA
PC I PRESSURE IN4 CATION 7 KCC '(C,, 02272222?J



HYRALI 7US T CC gib
4~ORA..P.IC FKl711 CCA a

PRESSURE TRask.MIETILM 791612 mKea A
PQISSSAM INOICAToe 79161 NMIC

54 4251610 Oleo
6 *'MP CIRCUIT MAA 14219o4 1 £c
*PCWEN CONROL 11 DISTRIBUTE! K0* NON. KooAAAA

I K0* CAP S995

7 K0a .CCh 9999999
37 MANIFOLD 7 49 0* KCCR A9999
38 FILTER, 6?APILAfT. 749127 400£ 3
39 FILYIR.SPOILE4 AIL00ROU 17 40*1

04A4IFOLD C"(CK VALVE Z49100 40*0
SASILA?0U CW.'C- VALVf 2491*. 40*1 A
SYSTiE RSLAZA 0 I~ 7 n .106 4f FA AAAA

7 406 as- * AArh**

7 406 000
.446 HYORAIULIC vuHP 749122 :0*

47 ACCAJULMATO41 Z43123 KOP a45 ACCUMULATOR41 6fG 749124 KOKC 5
49 SYSTEM RELIEF VAL.VE 749120 4060 A
So WSLOE SUPPRE5SOR0 Z4512- K06E 2FLUID EUPPLY 7 40 Kno wool AAAAAAAA*
S2 K7 40 0A
53 RESERVOIR 74912* K0OO&
S4 BLEED VALVE Z4912- cOCA A5: 14YD/FULL RADIAYTO. 249126 40CC A
So FILTER Z49127 .000 3
S7 RFSERVOIR CHECK VALVE 74912. K005
54 PUMP CASE URAIN CHECK VALVEZ4912. 4001
99 RADIAT'OR CIIECK VALVE Z49120 4001
60.114 AILERON CHECK4 VALVE Z4912. ROOM4
61 STAPILATDA C64ECK VALVE 24512. N00OW

PC I] PRESSURE INOICATIOIN I 401 4Du 0 222222
8) 7 401 4*0

HYDRAULIC FUJE 79161. KOCh A
PRESSURE TRANSMITTER 751614 40CRA
PESSURE INDICATOR 751813 40CC

9NUIJRSR 75181. KOCO
5 AMP CIRCUIT BREAKER 75161. KOGE A
LOW PRESSURE WARNING I 41* XdA w4 011111110

69 1 41* 4%u
70 7 F KE*411

71 KF* KAT
72 PC I PRESSURE SWITCH4 Z45117 KFAS A
73 PC It PAR9URF S..ITC4 Z491259FKARA

nEP CO AL SENSITIVITY
TITLE WUC ALPHA INPUT FONG FC FN W. 1234567A9

74 AARN146 LIGHT 74912. KFAC A
79 9 AMP CIRCUIT MR5 AKER Z42LS* 4FAD A

-UTILITY ",YO OIST"IBUTIOA I KEA KED 410 AAAAAAAAA
I KEA rIAC AAAAAAAAA
7 xEA LICO AAAAAAAAA
7 KEA kRIC AAAAAAAA
I KEA LREC AAAAAhAAA
I KEA MARC AAAAAAAAA
z KEA LAFC AAAAAAAAA
2 .TA RBC AAAAAAAAA
2 KEA KGC AAAAAAAAA
z KEA coo AAA*AAAAAA
7 KEA ROC AAAAAAAAA

7 EA* AARD AAAAAAAAA
7 EA CBS A AAAAAAAA

K 'EA COAT AAAAAAAAA
K EA AACB AAAAAAAAA

7 KEA AIRS AAAAAAAAA
2 K EA CEC AAAAAAAAA
I KEA Rmp AAAAAAAAA
I K EA LCCR AAAAAAAAA
I KEA RCCR &AAAAAAAA
I KFA 4110 AAAAAAAA
I KFA RCCC AAAAAAAAA
z KEIA COF AAAAAAAAA
7 KEA LCCC AAAAAAAAA
z KEA ASAC AAAAAAAAA94 L4 AILLR0OA/SPOILLR FILTER 245130 KEA A3

9 RH AILERON/SPOILLR FILTER 14513G KFAA 3
96 RUDDER FILYTS. Z4513G XFAC 3
97 MANIFOLD Z49134 xEAn A
94 MANIFOLD CHECK VALVE 74513. K1*1 A
49 MANIFOLD FILTER Z4913G KEAF .1
A3 FILTER CHECK VAL,,E 14SL3* 9EAG A

SYSTEM PRESSURIZATION I KF8 4EV ilED AAAAAAAAA
7 415 OAK 4CC AAAAAAAAA
7 Xs wE* AAAAAAAAA
7, 418k KA AAAAAAAAA

A$ L
54 

HYnHAULIC PUP 74503C KIS 5
*0 RkH SAVRAULIr PUMP Z4513C 1154 5
A)' SYSTEM ACCUMULATOiR Z49130 K151
AI ACCUMULATOR GAGE 240135 4150
A9 SYSTEM RELIEF VALVE Z49131 KESE A
40 L

14 
PUMP CHECK VALVE 74913: 41SF A

P I RH PUMP CHEC K V ALVE Z7A913' K Sc A
42 LH SURGE RUPPRESSOR Z4513. 4FO5" 2
Q3 RN SUPGE SUPPRESSOR 74S13- KEBJ 2

'LUID SUPPLY I 110 KFA KER AAAAAAAAA



?I
T
E MC APHA IIIT DP CO AL SENSITIVITY

TITE WC APHA INPT uNc FC Fj W 12345A789

65 KID EVAt

at ESEP-01R &LEAD VALVE 21)3 :!Do A
96 LH NYO/FUIL RADIATOR ZASIN6 KEOC A5 N HYD/PL tACIATR Z49136 KIDD A
ce RADIATOR RILIEP VALV& Z49130 SLIE A
Cl LI' P UMP CANE DRAIN FILTIR 249136 (55, 3

CAPUPCaS DRAI1i 1ILTER 245139 410C
C) CASE DRAIN C..ECK VALVE 145110 VIN A
C4 MANIFOLD FILTER 245136 VEDJ 3
Co MANIFOL.D FILTEP 16513G VK
CO MANIFOLD CH"ECK VALVE 24913. (I. A
C? MANIFOLD CH4ECK VALVE 149136 KICK A

P0IBSUE INDICATION 2 KEC, Kf'. w 011111110
I VEC KAI

1 AMP CIRCUIT SNEAKER Z#215- KEGA A
.4YGRAUL IC F USE ?4913. RICR
SNUSSMEN Z4513- KECD A
PRESSURE TRANSMITTER Z5I11 VECE A
PRESSURE CAGE 251815 KECF A
SPNEUjMATICS, DiT'!RWTIOM KCA KCII VHF AAAAAAAAA

KCVA lisp AAAlAAAA
* VG ~ CMAAAAAAAAA

* VGA "A", 01 111 111 0
K VA COOF AAAIAAAA
.11 11GA 'ABC A AAAAA

0? GROUND CNARGIG AIR VALVE -4521G KGAA I
OS AIR VALVE FILTER -49210 KCARI

PRESS CONT/MOIST SEPARATOR - VGS VB. VGA AAAIAAAAA1
4 KGB KZ- KcF AAIAAAAAA
6 KG'a Kso AAAAAAAAA

12 MOISTURE SEPARATOR *49211 VGSA S
13 CHEMICAL DRIER -45218 VGBR 4
14 PRESSURE SENSING SWITCH -49l1* VCSC A
15 VENT VALVE 421. %GSV) A
16 DUMP VALVE *41. VGSl A
17 S AFETY VALVE -4521 C aI A

PRESSURE GENERAT!00F xeKC KGO Kcs AAAAAAASA
19 KCVC VEA
20 * VC KCE
2' 14Y DRIVE COMPRESSOR *4521C KCCA A

.2 YDRAULIC MOTOR -4521E VGCR A
23 CASE DRAIN CHECK VALVE .45200 VGCC A

SYSTEM ACTIVATION KCVO KRL KGC AAAAAAAAA

29 * G VC KCU
26 SELECTOR VALVE *43215 Kc3A A
2? FLOW RICULATOR -4520- XCOR A
25 DOOR 4O 22 SWITC4 *45200 KCDC A

DIP CD AL SENSITIVITY

TITLE VUC ALPHA& INPUT FUNC FC IN. W 123456789

29 0OOR NO 23 SWITCo 452* VGGD A
30 5 AMP CIRCUIT OREAKE4 04320* KGDE A

AIR SUPPLY KO(E Eco VGc AAAAAAAAA
32 CHECK VALVE ANDO FILTER *4S?** KCEA A
33 ARSOLUTE PRESSURE REGULATOR.45216 VGEft A

PRESSURE INDICATION * KCF KCH H 11l1ll10

39 * c KE ALO
t) AMP CIRCUIT SREAKER *40200 KGFA A
AIR PRESSUPE GAGE *1121 KGFR A
PRESSURE INDICATOR +51622 KGFC A
PRESSURE TRANSMITTER *31923 VGFO A
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This appendix contains the flight-safety criticality assessment for the F-4J
aircraft.

These criticalities are based on the combined failure data for May 1968 through
April 1969, the flight history for the same period, the sensitivity values for each
Work Unit Code's functional path, and the weighting factors applicable to the distribu-
tion of system failure probability derived from the VF-121 data collection effort.

All conditional or provisory factors were set to zero for this model exercise.
The criticalities therefore are based on VFR daylight mission with field takeoff and
landing in which backup (emerge&,,>i,-) systems are available but not needed. This
appendix is divided into two sections, the first ranking WUC's by their criticality,
and the second listing the same information but sorted according to WUC.

The format used in the printout shows the WUC on the left followed by the
name, the criticality in each mission phase, and finally the total criticality.

In cases where there are more than one alpha designator (more than one part
having the same WUC), the name is listed with the applicable alpha designator; its
criticalities are shown for each mission phase; and the combined criticalities for
all alphas having that WUC are shown on the line in which the WUC is listed.

Mission phases are numbered in accordance with the footnote on page 2-5 of
the report.
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APPENDIX C

COMPUTER PROGRAMS AND LISTINGS
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753-01-3-982

This appendix presents the computer program listings for the six programs
required for construction and exercise of the F-4J flight safety model.

The first program, "Navy Top-Down Path Generator" illustrates the path-
identification and safety-sensitivity computation. Under each diagram is indicated
the corresponding steps in the program listing.

The second program, "Criticality-Calculations", computes the path criticalities,
then combines them for each Work Unit Code and mission phase. Inputs to this
program are the path sensitivities from the first program, and Navy 3M data.

The other four programs are presented as lists because of their simplicity.
These programs are:

a. "Top-Down Printout Routine" which prints out the results of the first
program.

b. "Top-Down Tape Gen" which accepts the functional cards and produces a
Dictonary Tape showing WUC, alpha's, and name; and a Dependent
Function Array Tape containing sensitivity values for each functional link.

c. "Top-Down Tape Sort" which sorts the Dependent Function Array Tape
by dependent function for use in the Top-Down Path Generator Program.

d. "Sort + Merge Path and Failure Data" which merges the path sensitivity
information with the failure data applicable to each WUC for use in the
Criticality Calculations Program.
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NAVY T'OP-D)OWN PA'. I GENERATOR

(Listing Items 136i-161) (Listing Items 1(68-180)

OUTPUT-RS.C U~ CTION
OPEN FILE:.

SET (5
COUNTERl

PERFORM
TAPE-
INPLF

BEAD-DATA- 
0D)PF.C

CARDS SECTION

RDCI

PERFORM SHIFT-ALPHA.I
MIOVE WFI(I I To FAI.

MOVE WFWR(1) To FALS.
MOVES0 TO ANF. DE-

PERFORM
FIND-ALPHA

ANF 1 P(1,IPT

No

PERFORM
I TPL'T-ii C 

P I R
P C'h.1 P-

AC FI LE HEAD- FILE COIO I

FILE 2

C

t ND-01 -CARDS

ICNT ( IIS;F
PUNCH CA~lS.

L~~



753-01-3-982

NAVY TOP-DOWN PATH GENERATOR

(Listing Items 236-282) (Listing Items 289-316)

PICK-t2P.NPUTS SFCTIO PICK-IP-WUCS S'CiIN

PERFORM MO(VE UWK-LARD2 TO
PU2. V.URK-CARD s

MOVE SO-2-WORK-CARIDi To

I %KW)RK-CARJJ4!9.
MOVE DWI-C-SENS4TALLY) TO CON% 1.

PERFORM CONVERSIOI.

DPHSFX~S
(TALLY) TD

WFNS2.

DO-K- Yes pl IORM

OK-AL Ye PERFORM AC1 ALL FT-CON-FA
ACL ET-CON-FA ,AC'

MOVE DALT-FUNC(TALLY) TO CALT-FUL'NI
MOVE DALPHAtTALLY) TO PERFORM SHIFT-AI.PIIAI.

WFUNC2(1). MOVE DWUC(TALLY( TO WtUNC2tt).
PERFORM PU-CALC TLLY2 - 1-0. MOVE OALPHA(TALLY) TO WFtNC2121.

MOVE WFUNC2(11 TO IDENTIFIER-1. MOVE TO PATH-CONIP2.
MOVE WFUNC2(21 TO IDENTIFIER-2. PERFORM DW-CALC TLLZ I,1j.

MOVE I TO CARD-l4OI.

MOVE WFUNC2(1) TO
IDENTIFIER-1.

MOVE WFUNC2(21 TO

IDETIIE-2
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1- NAVY TOP-DOWVN PATH GENERATOR

(Listing Items 343-361) (Listing Items 362-386) (Listing Items 386-397)

CARD-INPUT SECTION INPVT-FILJEI St CTIK)h ISPLT-FIU.2 SLCTION

A a C

CI-CNT 0 0 Yet ~ DI-CNT 0 Ye -( NT of

No

MONITOR READ-CONTROl. MOVE FILEI TO READ- MOVE FILE2 TO READ
MOVE 999 TO D2-CNT. CONTROL. CLOSE DRUM- CONTROL. CW)SE DRUM-
ADD I to RUN-CNT. FILEI. DRUM-FILE2. OPEN FILEI. DRUM-FILE2. OPEN

INPUT DRUM-FILEI. OPEN INPUT DRUM-FILF2. Ofl N
OUTPUT DRUM-FILE2. OUTPUT DRUM-FILEl.

AT E READ
CARDS

MOVE SPACE TO ORK- 
,C T 0 Yn) 

C.* 0 Ye %D t%

CARD2, NO-2-BORK- MONITOR D2-CNT. MONITOR Dl-CtNT.
CARD?. MOVE CARDI TO MOVE 0 TO D1-CNT. MOE TO DCNT.

SW)RK-CARDI. MOVE D2-CNT. ADD.1 D2-CNT. ADD I
CSENS TO SEIRI. TO RUN-CNT. TO RUN-CNT.

RUN- Yes A(R9UN- yts AOIF

IENDOF AT READ No CTN
CARDS ND CARDS 'C .8

No N

READ lRlA!
DRUM- flRCu4-

MOVE CARDI TO FILEI AT I I LI I
NO-? -W.RK- C

CARD2. ADD I END
TO CI-CNT.

F- MOVE SPACE TO WORN-CAR112. MO%1 SPA). 1 I. 0(1. AI)
T KIll N!)- Yes NO-2-WORK-CARD2. MOVE NO-2-VA)IIK-(.ANDj2. %It%

ERI DF1 TO WORI-CARDI. MOVE DF2 To) \Wtllh-CARII 101
CSENS TO WSFNS I. ('St N. , WS( wst

MONITORI
WFUNClibI READ R IAD1

GO TO RDCI. DRUM- 01R"(4

MOVE OF! %10,( 1 I)1 1
TO NO-2- (N(-

WORK-CARD2 l(-AD

CARD-NO lt AP)RTAND-NC) I* A1"" ,

ADD I TO ADD I To
DI-CNT. I-N

ERICFI

No

ROCI NDC
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